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TIMKEN BEARINGS 
ARE APPLIED IN 
AUTOCAR TRUCKS 








The six Timken Bearings on the rear 
axle go hand in hand with a compact 
power transmission package with a tre- 
mendous range of gear ratios. The longer 
the gear train, the greater the importance 
of correct shaft alignment, the greater the 
advantages of Timken Bearings. 


The main and countershaft of this Auto- 
car transmission are equipped with two 
single-row Timken Bearings. Result: pre- 
cise gear location that can be maintained 
indefinitely and stability for heavy trans- 
mission loads. 


It is usually taken for af 
that ‘truck front axles will be 
Timken Bearing Equipped. ? 
Because 


the 
be 


froat axles are one of 
hardest service to 


The steering gear 
is equipped with a 
special two-row 
Timken Bearing. 
Result: absence of 
friction with maxi- 
mum steering ease 
and a sure handling 
of radial thrust and 
shock loads. 


Bearings in reai 
wheels of heavy 
duty trucks have 
one important job— 
carrying the radia 
load. But this jot 
is complicated by 
thrust set up by 
sway in negotiat- 
ing curves. The 
Timken Taperec 
Roller Bearing is 
the solution. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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The propellers of a sharply climbing “Thunderbolt” bite off 
chunks of air— the way you bite into your favorite pie — 
in increasing amounts varied by pitch control from low pitch 
for take-off and climb to high pitch for maximum speeds. To 
change the “bite” or pitch of propeller blades they turn axially 
on bushings in the blade shanks — seats for which have to 
be true and accurate but difficult to produce. 


These bushing seats are a tapered hole requiring accuracy to 
.0002” and taper to .00025” in 6 inches. Roundness and straight- 
ness have to be perfect for full bearing. Attempts to do the 
job by reaming and hand scraping proved unsatisfactory. New 
methods had to be found. 


HEALD ENGINEERING solved the problem . . . solved it 
so satisfactorily that propeller blade seats of uniformly high 
precision are now produced at 1700% greater production. 
Propeller blades are held vertically on the Heald Bore-Matic 
specifically designed for this job . . . the rotating single-tool 
boring quill moves upward and angularly from below to 
generate a perfectly true seat. 


Have you a wartime problem or do you need assistance in 


postwar planning? If it involves precision finishing, HEALD 
ENGINEERING is available, now, to help you. 


The HEALD Machine Co., Worcester, Mass. 
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As shown above the propeller blade is held stationary 
a vertical position and the 3.2500” diam. 6” dee; tape! 
seat is generated from underneath by an angularly rotating 
boring bar. The fixture member is pivoted at the feat 
and is raisable, thus giving access for checking th: bored 
hole as well as access to the boring bar. 


For More Precision Faster, bring your problems to Heald 
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WHAT THEY CAN'T SEE THEY CAN'T HIT 


Smoke screens are a part of modern war strategy—to blind and confuse : : 





the enemy. Victor Sealing Products are contributing to the successful 
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performance of thousands of U.S. Army Mobile Smoke Generators. 
Victor Manufacturing and Gasket Co., P. O. Box 1333, Chicago, Ill., U.S. A. 
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During the last few months production in 
the airplane industry has gone forward 
with leaps and bounds. What is to become 
of these production facilities after the 
peace and what will happen in the field of 
civilian flying? Read this article and get 
a look into the days to come. 
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complete story. 
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Here is a description of this most formid- 
able war weapon right from headquarters, 
complete with drawings and views. 
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What the foe is doing and how are ques- 
tions of more than usual interest. Here is 
a description of their distant-reading com- 
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show details and features of its installation. 
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The offect of wartime fuels developments on 
postar automobiles is of paramount inter- 
est | all who would look forward in prepa- 
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It Must Be Done Today 


By Julian Chase 


ERHAPS there is nothing more important in get- 
ting America back onto a prosperous peace- 
time basis than the promptest possible restora- 

tion of full production in the automotive industry. 
Millions of wage-paying jobs in all the ramifications 
of this huge industry depend directly on it. Other and 
more millions of jobs depend to a greater or less ex- 
tent on the speedy rehabilitation of the country’s high- 
way transportation system. We shall need immedi- 
ately the jobs which the making of motor vehicles 
provides. We need even today, and shall need still 
more in the post-war tomorrow, the vehicles which 
the men in those jobs will produce. 

Whether it takes three to six months or a year or 
more to develop a fairly good rate of automobile pro- 
duction will depend on what the Government does from 
here on, beginning now, with respect to contract 
termination and reconversion. 

Plants cut out of war production are of no value 
unless they are cleared of unusable inventory and 
unadaptable or unavailable machinery. Automobiles 
cannot be manufactured in volume unless materials 
and component parts in adequate quantities are obtain- 
able and all of the integral parts of the deeply pene- 
trating and intrieate system of supply are effectively 
prepared and properly coordinated. 

Of late, certain legislators in Washington have been 
informing themselves with respect to the reconver- 
sion problems of the automotive industry through con- 
ferences with its leaders. They have been hearing 
what those problems are and what will help most to 
solve them. They have been getting what should be 
helpful information from competent advisers. It is 
to be hoped that they have learned their lessons well, 
are willing and able to propagate their newly acquired 
wisdom among their conferees in law making and will 
do so promptly. 

At the moment, the thoughts of our industrial lead- 
ers are divided between what they must do now and 
what they may or may not be able to do in an un- 
predictable tomorrow. There is danger in this as the 
war is not yet won. Words from Washington con- 
tinue to warn us that our war production worries are 
vu.” no means over. That being so, it would help 
markedly in our war production effort if certain 
other worrisome and, in a later day, equally important 
matters could be removed expeditiously from the realm 
of ominous uncertainty and misgiving. To do that is 
a vital part of the Government’s war job. It is a part 
of its job for today. 
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Mueblhausen Springs are 
used by the majority of 
prominent brake manu- 
facturers —for aircraft, 
automotive and industrial 
applications. 





Leading product designers 
in every industry are con- 
sulting Muehlhausen En- 
gineers to secure springs 
of lasting efficiency. 


EVENTIM 


BRAKE 
FAILURE 
AT 20,000 FEET 







%& Offhand, you wouldn’t think that a fighting plane could have brake failure at 
20,000 feet. But, if brake control springs are improperly designed, brakes can lock 
during certain maneuvers at high altitudes— with disastrous results on landing. 


Violent changes in temperature and sudden variations in atmospheric pressure have 
an effect on aircraft working parts, and must be considered by the spring designer. 
For, in a few minutes’ time, these parts can be subjected to extreme variations— from 
tropical heat of 120° to the paralyzing cold of 70° below—from pressure at sea level 

to the rarefied atmospheres of ceiling heights. 





In designing springs for aircraft applications, 


4 ; an Muehlhausen research has successfully solved 
MUEHLHAUSEN these problems. And for this reason alone, 
i: one prominent plane manufacturer* now 
specifies ONLY Muehlhausen Springs for the 


| SPRINGS brake controls on its combat planes. 
= ass MUEHLHAUSEN SPRING CORPORATION 





Division of Standard Steel Spring Company 
650 Michigan Avenue, Logansport, Indiana 


EVERY TYPE AND SIZE #* name on request 
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The Outlook for Postwar 


By E. J. Kulas 


President, The Midland Steel 
Products Co. and Vice Chair- 
man, Executive Committee, 
Jones & Laughlin Steel Corp. 


HE figures on the recent growth of our American 
peti industry are truly remarkable by com- 

parison with any other production effort our 
country has ever before been called upon to make. 
Not even our enormous automotive industry has ac- 
complished so much in dollar volume of output. In 
the numbers of trained men employed, in its demands 
on engineering skill and resourcefulness, in its areas 
of factory floor space involved, in its complexity of 
operation and closeness of tolerances required, this 
newest of our industrial giants has set new standards 
that must inevitably affect our manufacturing pro- 
cedures for years to come. 

But it is with the men and women who have learned 
to use the products of the aviation industry that this 
article will concern itself, since we may assume that 
these trained airmen and women will be the nucleus 
of the great body of civilian flyers after the war. 
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First, what is the background for postwar civilian 
flying? 

Most of us can recall within our own personal ex- 
perience the impact of the automobile upon our Ameri- 
can way of life. We know that the automobile affected 
tremendously our environment, our culture, and most 
of our methods of living and of working. It revolu- 
tionized our production processes and altered our 
entire transportation picture. The effect of the auto- 
mobile upon our distribution system was incalculable; 
and its influence upon such widely separated activi- 
ties as the traffic of our great cities and trading areas 
of our farm communities was profound. Yet in its 
peak year of 1941 the output of our automobile indus- 
try amounted to only $3,700,000,000 in dollar volume. 

I say “only” because, by contrast, our production of 
aircraft in this country has risen from a mere $280,- 
000,000 in 1938, through $1,800,000,000 in 1941, to 
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Moreover, during the past 
three years our aircraft factory 
floor space has increased f:.m 
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Flight Progress Board 


Closeup of an automatic flight progress board in the 
control room of the CAA’s proposed airway traffic con- 
trol center. The flight progress boards, equipped with 
electrically rotated indicator drums for displaying neces- 
sary flight data, are to be approximately 15 ft in height 
with each containing 100 fix postings which can be as- 
signed to one or more fixes as in the present manual 
boards. Each fix posting will be equipped with suf- 
ficient indicator units to show the necessary data for a 
single flight, including small lamps to show the route 
of the flight, coded information on the weather and the 
condition of the radio facilities, automatic signal lamps 
for warning control personnel and coded flight informa- 
tion from radio operators at other sources of informa- 
tion. Each controller will be provided with push-button 
control for initiating sequencing on the portion of the 
flight progress board under his jurisdiction. 


a dollar volume second only to that of the steel indus- 
try in 1942. In that year this country produced 49,000 
planes valued at no less than $6,400,000,000! 

And by the end of 1943, with our output of planes 
approaching a quantity of 10,000 per month, our total 
production of aircraft may be valued at the stagger- 
ing sum of $20,100,000,000. That figure amounts to 
one-quarter of our total war budget for the year, and 
consumes approximately one-seventh of our entire na- 
tional income for the same period! 
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approximately 75,000,000 squ re 
feet; and may reach a tota! of 
100,000,000 square feet bef re 
our industrial picture is c m- 
pleted in this industry. Si: ce 











1940 the Government has .s- 
sisted in the conversion of hiun- 
dreds of plants for its militery 
aircraft program. Such plats 
will be able to shift their pvo- 
duction capacity to civilian plane 
production after the war. True, 











many of these factories will ‘e- 
turn again to their prewar prod- 
ucts. But the point is that a 
tremendous manufacturing ca- 
pacity has been created for civil 
aviation in America. 

In addition to a fully developed 
plant capacity aiming, in 19438, at an output of 120,000 
planes, we are estimated to have some 2,500,000 
trained workers engaged in the precision manufacture 
of aircraft and related parts. Moreover, the drafting 
of thousands of our best engineers and designers from 
other industries to meet the needs of our war effort in 
aviation has brought some of our ablest technical 
brains to consideration of the problems of flight. 
These workers and these technicians are further in- 
surance of the future for this industry in civilian life. 

As for pilots to fly the postwar planes, military 
training has awakened in hundreds of thousands of 
young minds the interest and the skills necessary to 
the forwarding of this new industry. In 1938 there 
were only 23,000 certificated civilian pilots in the en- 


Conventional parallel runways and alternate systems of 
tangent runways proposed by the American Airlines are 
shown in the illustrations at the left and center. The 
first tangent pattern (left) has 6000 ft runways for 
domestic planes while the second system (center) in- 
cludes a 10,400 ft runway with 6000 ft strips for long 
range and domestic aircraft operations. The third il- 
lustration (right) shows a triangular runway system de- 
signed by the Atlantic Division of Pan American Airways 
for quadruple operation. It has the desirable advan- 
tage of accommodating two landings and two take-offs 
simultaneously. 
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tire country. 
wer: released, that total had risen to more than 100,- 


By 1941, when the last official figures 


000-—of whom some 3000 were women. Accurate 
figues are lacking for subsequent periods, but the 
Civii Aeronautics Administration estimates conserva- 
tiveiy that the number of our skilled pilots pass the 
500.000 mark by the end of 1943. 

Py that time there will also be available some 3,000,- 
000 trained airmen of all kinds, experienced in aircraft 
service skills other than piloting, according to the 
same source. In addition to furnishing the necessary 
personnel for servicing our civilian aviation; these 
trained airmen may be assumed to have personal inter- 
ests in flying, and to be postwar prospects for planes 
of their own. By 1950, says the Civil Aeronautics 
Authority, there should be some 500,000 private planes 
in the United States for them to fly. 

Before the war, acceptable models of sport and 
family planes were already available, lacking only the 
economies of mass production to put them within easy 
reach of the average man. There has since been a 
great deal of developmental activity in such compara- 
tively safe, slow-flying, easily handled small planes as 
the helicopter and the autogiro. Combinations of the 
special qualities of the autogiro and the helicopter 
offer still newer horizons to the designers, as do the 
prospects of the combination automobile and plane 
able to operate with equal ease on the highway or in 
the air. Simplicity in handling, and reduced require- 
ments for landing space, make these planes of special 
interest to the prospective 
civilian pilot. 

Too, there has_ been 
great development in the 


called forth by the increasing demand for planes on 
the part of average purchasers. And even with limited 
sales the small plane manufacturers of the prewar 
era had fairly well solved the instruction problem. 
Purchasers of small planes wre already being fur- 
nished with flying instruction at little or no cost. The 
postwar market can expect thousands of prospects who 
(Turn to page 98, please ) 


Control Center 
This schematic layout shows the airway traffic control 
center arrangement for the proposed automatic com- 
municétion and flight data posting system developed by 
the Civil Aeronautics Administration to handle the large 
number of aircraft mevements anticipated in the future. 
The complete system comprises a network of printing 
telegraph circuits linking airway traffic control centers 
to each ether, to airport control towers, and to various 
other points, together with means for automaically 
transmitting, receiving, decoding, recording, and post- 
ing infermation on flight progress boards (see illustra- 
tion on facing page), airport control tower boards and 
auxiliary posting boards in a form suitable for the con- 
trol of air traffic. In the control room controllers on 
the lower level in front of the flight progress boards and 
assistant controllers (calculators) on the upper level 
back of them view the flight data. Communications 
furctions of the center will be handled in the com- 
munications room, where a staff will receive incoming 
flight movement messages over the interphone from 
sources of information not equipped with teletype- 
writers and transmit them by means of teletypewriters 
to the automatic equipment for posting. Retransmissiori 
of messages received for relay to other centers will be 
made when such transmission is not possible auto- 
matically. 





instruments necessary to 
safe civilian flying. Ultra- 
high frequencies instead 
of the old 200-400 ke. in- 
termediate ranges for 2 
voice channels on every 
radio range station, for 
traffic control, and for 
localizers for important 
airports, can make civil- 
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ian flying a fairly simple 
matter even in poor 
weather. Markers to per- 
mit instrument landings, 
plus radar and electronic 
control devices, promise 
sife operation to even the 
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pct of the future. 
Jarketing plans by 
wich the civilian plane 
he future can be made 
‘lable to the private 
t, aS easily and as con- 
ently as his car pur- 











ses used to be ar- 
ranged, will also be 
rked out. The war in- 


APPARATUS ROOM 


; Lda 
=== 


} 


























errupted some plans in 
it direction which were 


‘cember 15, 1943 








19 








MONG the first of automotive industry pro- 
ducers to convert entirely to airframe manufacture, 
The Murray Corporation of America undertook a num- 
ber of important contracts and sub-contracts for 
parts and basic airframe assemblies in the beginnings 
of the war program. At the present writing, the 
major activity centers about the production of B-17 
wing assemblies, P-47 wing assemblies, B-17 engine 
nacelles, and aluminum and stainless steel parts for 
Willow Run. 

With its many years of background as a major auto- 
body producer for the industry, it was only natural 
that Murray would impress its automotive methods 
—utilization of mechanical and hydraulic presses, 
unique methods of die design, advanced welding tech- 
niques, and above all, conveyorization—in speeding up 
the manufacture of airframes while, at the same time, 
hewing to the line of quality control established by air- 
craft producers. 

Improvement of methods, development of unique 
and massive framing jigs for assembly op- 
erations has continued apace. Similarly, the 


factory organization has pressed energetically 
the conveyorization of major assembly stages. 
At the present writing, some of the basic 
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assembly lines have been mechanized and before !ong, 
conveyors will be extended throughout the plant. In 
airframe production, particularly, it has been found 
that the mechanized conveyor improves quality, in- 
creases productivity, and provides an orderly schedul- 
ing of detail operations in a manner which cannot be 
approached by conventional methods employing fixed 
station assembly fixtures. It serves as a pacemaker 
without requiring extra effort on the part of the 
operators. 

On the B-17 line the best current example of mech- 
anized conveyor assembly is that of the right and 
left hand wing tips. In preparation for the assembly 
line, there are a number of initial sub-assembly oper- 
ations, including assembly of the rib section and of 
the spar section. In each instance, the primary as- 
semblies are made up by integrating the variety of 
small parts; then the wing tip center section is framed 
in a vertical jig fitted with hinged doors which act 
as drill jigs for the fastening locations. After drill- 





ing, the assembly is tacked in a few spots and is 
moved to an open fixture for riveting. It is of in- 
terest to find that the rib section sub-assemblies are 
riveted by means of a new Tompkins-Johnson Rivitor. 
This method is finding widespread use at Murray. 
Another department has been fitted with a battery of 
ten of these T-J Rivitors. 

Another basic sub-assembly is that of the bow sec- 
tion of the wing tip. This job is done in a large 
fixture designed to provide rigid support for the fram- 
ing and forming operation in which a number of bent 
sections are riveted together. 

For the final assembly they have a series of four 
merry-go-round monorail conveyors — two for the 
right hand wing tip; two for the left hand. Inter- 
esting feature of the conveyors is the system of Bull- 
Dog Trol-E-Duct conforming to the closed monorail 
line, providing power for the various tools used on 
the line. Another feature is the trunnion type cradle 
fixture in which the wing tip is built up. These fix- 
tures are of extremely massive construction, permit 
positioning at several angles so as to facilitate the 


operators. 





Typical of small assembly operations conveyorized for 
maximum productivity is this endless conveyor on which 
small ribs are drilled as they move from station to station. 
Note the overhead duct for the portable tools used by the 
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y. 
of work of the operators at their stations. 
The first of the two conveyor lines. of 

- each group handles the initial framing of (re 
wing tips, application and fitting of top 5p 
ail and bottom skins, attachment of the top { 
at skin. This line has 13 stations for fram- | 

ing on the conveyor and several stations 
Ir off the monorail. Following the pattern i 
a of methods used throughout the Murray { 
4 plant, each of the primary fixtures is 
l- fitted with a hinged wood back plate, ; 
il function of which is to provide a solidly ee 
. couforming surface for stretching the 
le skin during drilling and riveting oper- : 
aa ations. Without this device there is a 
: tendency for the thin skin to buckle or 

Here is a corner in the P-47 small rib assem- 

biv department showing part of a large bat- 
r tery of the familiar Tompkins-Johnson Rivi- 
h tors which play a major role in easing the 
nf burden of riveting and greatly increasing 
e productivity. 
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the production line—‘oil-can.” 


as they call it on 
Operations begin with the installation of the cen- 


ter section and bow in the massive fixture. Major 
operation is that of fitting the top and bottom skins. 
The top skin is fitted first, then these sections are re- 
moved and taken to the process tables at the side for 
final trimming to size and cleaning up of all edges. 
Later the top skin sections are returned to the line 
for attachment. The same procedure is followed for 
the bottom skin, except that this is not attached, but 
follows the wing tip to the second stage assembly 
line. 

As the wing tips come off the first stage, they are 
transferred to similar fixtures on the final assembly 
line. This line has 20 stations on the conveyor 
proper. While riveting of the top skin is completed 
here, the major job is the attachment of the bottom 





One stage of conveyorizatio: on 
B-17 assemblies is this mon: rail 
merry-go-round assembly line for 
engine nacelles. Women oper.tors 
complete various details of a:s:em. 
bly while the nacelles move ; ‘ong 
the conveyor. As in other de art. 
ments, power for the portable -vols 
is obtained from an overhead jp \wer 
duct. 


skin. Since the latter covers 
the framing completely, it in- 
volves more of a problem of as- 
sembly due to the need for 
reaching into the rib framing 
for backing up otherwise ivac- 
cessible rivets. This work is 
done by women operators who 
have become skilled in reaching 
in through the relatively small 
handholes in the ribs. 

According to the superin- 
tendant of this department the wing tip assembly is 
made particularly difficult because of the extremely 
fine gage stock that is employed. Slender ribs and 
spars must be handled delicately and fitted accurately 
to effect interchangeability and to comply with the 
rigid dimensional control. Similarly, the thin gage 
skins are hard to handle due to their tendency to 
buckle or “oil-can.” Suffice it to say that these diffi- 
culties, while inherent, have been overcome by the 
advanced methods employed here. 

To indicate the multiplicity of operations on even 
this relatively small airframe element we reproduce 
the sequence of operations on each of the assem- 
bly lines. 

At the present time the other departments of the 
B-17 line are not yet completely conveyorized. ‘The 
outer wing sections are framed, at present, in huge 





Station Operation 


| Install bow in jig- 
. ribs and rivet complete—drill gap angles 


Fit and install stringers. 


door jib—locate and drill door holes in bow. 


° 


Rivet door frame—fit—drill and rivet light box. 


Drill bow complete and install shims. 
and reoperation. 


Inspection and reoperation. 


> up boards and drill top skins up to Station #37 
except spar holes. 


Complete drilling top skins Station #37 and up 


eC NAURWN 


. 


—remove skins to process table. 





WING TIP ASSEMBLY— First Stage 


Station 


install center section—install 


Fit door on frame and mark for trim—trim bow to 
Install and fit angles—install and fit deicer strip. 


Inspection 


Assemble and locate top skins complete—locate back 


mark skins for processing—remove back up boards 


Operation 
9 Locate bottom skins—drill and cleco—locate back 
° 


up boards and drill all holes except bow and spa 
and nut plates, 


10 Drill all nut plate holes—remove back up boards-— 
. drill spar holes—drill bow holes—mark gap ang}: 


and skins. 


11 Operator repairs bottom skins and removes botto 
° skins—dimples angles—contour top angle. 

1 operator dimples and counterskins complete j 

und blow out assembly. 

2 operators get top skins from tables 
angle and long top skins. 


dimple t 
{2 Inspection and reoperation. 

° 
13 Tack rivet one half of top skins. 

a7 


14 Complete tack riveting of top skins on floor buck. 
° 


Pres 
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which are 


fixtures 
However, the leading edge section is convey- 
orized, being assembied in its final stages on long 


vertical 
height. 


practically of ceiling 


slat type conveyors. The final assembly of the outer 
wing also is conveyorized, the operations being per- 
formed with the wings laid horizontally on dollies 
which travel on a floor type drag chain conveyor. 

The B-17 nacelle department 
is in the process of conveyoriza- 
tion at this moment, the final 
assembly stages already being 
handled on a closed monorail 
conveyor installed by Jervis B. 
Webb. 

The massive P-47 wing sec- 
tion is built completely in an- 
other department. To facilitate 
an orderly production scheme 
this wing has been broken down 
number of basic sub- 
assemblies, including the follow- 
ing: $1 and #2 spars, nuse sec- : 
ion, leading edge, inboard and ae 
outboard trailing edge, wing ee 

os, ailerons, flaps. i 
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View of one of the four wing tip 
monorail assembly conveyors, de- 
scribed in the text. The fixture at 
the extreme right, shown unloaded, 
gives an excellent impression of 
massive construction and trunnion 
type arrangement. The Bull-Dog 
Trol-E-Duct may be noted encircling 
the conveyor. 


Owing to the great multi- 
plicity of details that go to make 
up the P-47 wing, the manu- 
facturing operations are spread 
over a large floor space and 
cover a number of building 
floors. One large department 
handles the variety of small rib 
sections. Unique feature here 
is the mechanized rib assembly line which consists 
of a motorized table-type merry-go-round conveyor 
with the table tilted at an angle of 45 deg., so as 
to make the fixtures readily accessible to the oper- 
ators. The entire table is fitted with small, light 
fixtures of various types on which the stampings are 
assembled and tackled together in preparation for 







(Above) Corner of the welding de- 
partment in the B-17 building, 
showing a battery of Taylor-Win- 
field Hi-Wave resistance welders 
used for spot welding B-17 skin 
sections. 





(Left) The milled spar extrusions 
are prepared for P-47 spar assem- 
blies in this group of massive drill- 
— ing jigs. Drilling is done with 
Boice-Crane slidable heads. 
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final riveting. This department boasts a battery of 
ten of the T-J Rivitors to expedite the otherwise 
time-consuming job of riveting. A smaller, motor- 
ized conveyor line also is found in this department. 
This is of belt type and is used for assemblies using 
small light fixtures of wood or fiber. 

Spar sections are of the familiar long and intri- 
cately formed extrusions milled to form on high- 
speed Farnham spar millers, using special cutters 
tipped with cemented-carbide. Due to their intri- 
cate form, the spars must be straightened, after 
milling, in large presses designed by Murray en- 
gineers. 

Spar assemblies are made up in fixed horizontal 
fixtures, the drilling being done with slidable Boice- 


(Below) Monorail conveyor line on which the P-47 wing 

assembly is integrated from its component sub-assem- 

blies. Note the massive fixtures which are not only sus- 

pended overhead, but are guided by the rail on the floor 
for stability. 
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(Left) One of a battery of the la “ge 
Farnham spar millers employed in 
the forming of P-47 extruded spurs, 


(Below) This huge four-sided 
H-P-M hydraulic press is one of the 
largest pieces of equipment in the 
Murray press shop. Aluminum 
sheet is fed in at the four stations 
shown here. 





Crane drill heads. Light rivet- 
ing is done in vertical bucks; 
heavy riveting is done in Gen- 
eral riveters, the work being sus- 
pended on a freely moving uni- 
versally-mounted trolley #r- 
rangement. 

Major sub-assembly opera- 
tions and final assembly stages 
of the wing assembly on the P-47 
line are completely mechaniz«d. 
First major sub-assembly is that 
of the aft wing section. This is 
done on closed monorail conveyor 
lines, one for the right hand and 
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Station Operation 


{ % Rivet skin 32-33 all flush rivets plus front spar 
"Je from station 34 to 35 2/3 (approx 178 rivets). 


Drill and fit fairing. Rivet % rivets on rear spar 
from station 36 to bow plus 6 % rivets in rear bow 
splice. Wash and blow out assembly (approx. 45 
rivets). 


Skin 426-425. Rivet front spar from station 35 2/3 
to bow, also all 2/32 rivets in and including over 
lap rivets in 426-428 plus rivets in ribs at stations 
35 and 36 on 428 skin to stringer under light box 
(approx. 180 rivets). 


Skin 430-429. Rivet in rear spar from station 34 to 
station 36—also all 3/32 rivets in skin including 
over lap to 430-428 from stations 34 to 35, plus 
rivets in 432-431 skin at station 35 to middle of 
skin. Also intermediate stringer between station 34 
to 35 (approx. 175 rivets). 


Skin 428-427. Rivet all 3/32 rivets including over- 
laps 428-430 skins from station 35 to bow minus 
what team C picks up (approx. 180 rivets). 


Skins 432-434, 431-433. Rivet all 3/32 rivets back of 
rear spar minus what team D picks up (approx. 175 
rivets). 


4 Spare station. 
Locate and rivet 83 nose skin complete (approx. 


118 rivets). Locate and rivet 443 tail skin com- 
plete—hang skin 441 (approx. 118 rivets). 


Rivet skin 441 complete (approx. 145 rivets). Locate 
and rivet skin 435 complete (approx. 132 rivets). 





WING TIP ASSEMBLY— Second Stage 


Station 


(7-18. 


Operation 


Locate and rivet skin 439 complete (approx. 200 
9. rivets). 


| O Spare station. 
° 


11 Tack rivet center skin complete. Rivet front and 
° rear spar ribs. Pick up 2 rivets in light box. 
Assemble fairing and drill and rivet complete. 


12 Complete riveting of center skin. Repair center skin. 
* 


Rivet nose skin complete. Drill and dimple edge of 
13. main door. Drill and dimple top and bottom gap 
angles. Blow off assembly with airline. 


Install and rivet nut plates at outboard door—fit 
14, outboard door. Install and rivet part of nut plates 
at Station 34 (30 nut plates). 


15 Complete installation of nut plates at Station 34 
° (48 nut plates). 


16 Inspect gap angle nut plates. 
e 
Final pick up. 
19 Murray final inspection. 
° 


Install main door and small inspection door. At- 
tach (2) deicer strips and insert temporary screws. 
Attach bag of 36 screws to assembly. 


20. 








one for the left hand section. The assembly is in- 
tegrated in massive tubular fixtures, each line having 
12 stations. Clean-up lines for the aft section are 
found at the side in this department. 

Basic wing assembly operations then take place on 
a number of individual monorail conveyor lines of 
merry-go-round type. First is the pre-frame wing line 
composed of 20 fixture stations. The most exacting 
operations on this line are the locating and drilling 
and reaming of fastenings for the attachment of land- 
ing gear and gun mounts. The tolerances on these 
locations are so exacting, to provide for accurate fit- 
ting of the attachments, that special fixtures have had 
to be provided for the purpose. These consist of 
“stepladder” units which can be rolled over to the 
proper station and securely bolted in place for guiding 
the drilling operations. 

Next is the “structural” dolly line consisting of an- 
Other merry-go-round conveyor group on which the 
dollies, holding the wing in a vertical position, travel 
oa drag chain. This line has 32 dolly stations and, 
among other things, handles the installation of ammu- 
ni-ion doors. This, too, is an exacting operation compli- 


'’-!7 wing assemblies are painted in Newcomb-Detroit spray 
booths, this being an interior view of one of several booths. 
i: will be observed that the work is handled on dollies 
“oved on a floor conveyor chain. The fixture is of trunnion 
iype to permit tilting of the work into convenient positions. 


Vovember 15, 1943 


cated by the intricately curved door which is mounted 
on a single hinge but must be so fitted as to permit 
free latching by a series of individual pins located 
along the lower edge. 

Upon completion of operations on the “structural” 
line, the wing section is lifted by an overhead hoist and 
transported to the large dolly line which handles final 
assembly. Here, again, is a merry-go-round drag chain. 
conveyor line, accommodating 30 dollies. These dollies 
are of a geared trunnion type, making it possible to 

(Turn to page 86, please) 
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OW the physical prop- 
Hi erties of GR-S, the 
Buna § synthetic rub- 
ber now coming from Gov- 
ernment plants for tires, and 
natural rubber compare both 
in their vulcanized gum state 
and when compounded as 
treads on tires was explained recently by two experts 
in that field—Dr. R. P. Dinsmore, vice-president in 
charge of research and development at the Goodyear 
Tire & Rubber Co., who addressed the Society of the 
Plastics Industry in New York City, and P. M. Tor- 
rance, general manager of the Firestone Tire & Rub- 
ber Co. General Laboratory, who spoke at the 
Materials Meeting sponsored by the Cleveland Sec- 
tion of the Society of Automotive Engineers. 
Both speakers in discussing that subject revealed 
a number of interesting technical facts that help to 
clarify the present status of the two rubbers for use 
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Weight percentage composition of the test treads: 


Natural 
Rubber GR-S 
Tread Tread 
Natural Rubber .... 60.1 hire 
GR-S Rubber ...... ay 60.5 
Channel Black 30.1 30.2 
Stearic Acid ....... 1.8 1.2 
eee 1.8 1.2 7 
Zinc Oxide .......0: 3.0 3.0 ea 
a eee 1.8 is - 
Barrett #10 Oil ~ 1.8 
ere 0.8 0.9 & 250 
Antioxidant ........ 0.6 1.2 $ 
rari = re) 
100.0 100.0 F 330 
x 
< 
& 210 
z 
Fig. 2—Operating temperatures of < 
Army synthetic rubber 7.50-20—8 a 190 
ply tire (S-4 tread of 90 per cent re) 150 30 
GR-S and 10 per cent natural rub- Uv 


ber) made with cotton fabric com- 





as tire treads. Although in its present state GR-S 
is inferior to natural rubber for that purpose, it must 
be remembered that vulcanization and compounding 
of natural rubber have 104 years of development work 
back of them. And through the years the desicn of 
tires and their manufacturing processes have been 
improved to take advantage of the various properties 
of natural rubber. As for Buna §S tire development, 
this country’s experience is limited to the past two 


Comparison of Natural Rubber and GR-S 


Natural Rubber GR-S 
eS ee ee 


Vulcanized Vulcanized Vulcanized 


Pure Gum Tread Tread 
Biereatian % cecccccecse 750 650 500 
Elastic Recovery %..... 90 70 55 


or three years. But in that time some definite im- 
provements have been incorporated in synthetic rub- 
ber tires, one of which has been to use rayon fabric 
to maintain lower operating temperatures. 

Fig. 1, which gives the stress-strain curves for nat- 
ural and GR-S rubbers, and the accompanying table 
of comparative ratings, were presented by Dr. Dins- 
more to illustrate their differences at normal atmos- 
pheric temperature. However, at higher temperatures 
their differences become more pronounced. It was 
pointed out that, although natural rubber maintains 
its elastic recovery over a considerable range of tem- 
perature, it undergoes a loss in strength and stiff- 
ness as the temperature rises. For a temperature 
range of 82 F. to 200 F., natural rubber tread main- 
tains a constant elongation, but loses about 35 per 
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pared with same size S-4 tire with 
rayon fabric and a natural rubber 
cotton fabric tire. 
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Fig. 3— Temperature compari- 

son of 9.00-20—10 ply natural 

rubber tires with rayon and cot- 
ton fabrics. 


NO FAILURE 
FAILED 


unsatisfactory performance 
at the start, so in June of 
1942 the Ordnance Dept. be- 
gan large-scale testing of 
them at Camp Normoyle, 
Texas, and at Camp Seeley, 
Calif. Then in December of 
that year the Synthetic Tire 
Construction Committee was 
organized by the tire compa- 
sneenemvenine nies and the Office of Rub- 





cent in (breaking) tensile strength. A GR-S tread 
for the same temperature change suffers a loss of 35 
per cent in its ultimate elongation, a drop of 67 per 
‘ent in (breaking) tensile strength and a 60 per cent 
drop in tear resistance, the sole compensating feature 
being that the hysteresis loss likewise falls off rap- 
idiv. Another unfortunate characteristic of vulcan- 
ized GR-S is that, when subjected to temperatures in 
the vicinity of 200 F., it has a pronounced tendency 
to vuleanize or perhaps polymerize further and to fix 
its hot characteristics of lowered tensile, elongation 
and tear resistance, which continue to exist even after 
the temperature has been reduced. Thus when GR-S 
is flexed rapidly as in a tire, there is a pyramiding 
of bad effects, the high hysteresis raising the tem- 
perature tends to result in fatigue cracking, chipping, 
seiration and heat-bruising. That is why high 
speeds and overloading must be avoided with GR-S 


Read Testing of GR-S Tires 


my truck tires made of synthetic rubber gave 


Fig. 4—Operating tempera- 
tures of S-6 (70 per cent 
GR-S) and natural rubber 
9.00-20 tires in tests at Glen- 
dale, Ariz. Test conditions 
follows: Speed—40 mph; tire 
inflation —65 psi; atmos- 
pheric temp.—100 F. 


mber 15, 1943 


ber Director to correlate all 

development of synthetic rub- 

ber tires for both civilian 

and military use. The committee membership con- 

sists of chemists and engineers and since May of this 

year this group has operated a fleet of 26 large com- 

mercial trucks at Phoenix, Ariz., testing 9.00-20 
tires from the 16 principal tire manufacturers. 

In May, 1943, a second large fleet of trucks, known 

as the Government Tire Test Fleet, also was started 

testing civilian highway truck tires. This project is 


financed by the Rubber Reserve Co. and operated by 
(Turn to page 158, please) 
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General Data on the Liberator 








type made its initial test flight. 

Test pilots proclaimed the prototype “a pursuit 
ship,” and it became the number one hush-hush 
Vast 





Every 


Army designation .......+.sceeseeeeee B-24 ‘ a é . 

Navy designation ........-...s0eeseeee PB4Y-1 project of the American aircraft industry. 

Manufacturer’s designation .......... Model 32 3 — P , 

SUMED. se sesientevsuckwatccveceyaceral Pratt & Whitney quantities of the airplane were mass-produced by the 
R- 1830-43, big Convair plants at San Diego, Calif., and Fort 
Geared 16 to 9, . h ° t th 

. Turbo-supercharged Worth, Texas, and when it became apparent that even 

Te Seeneteesbeesouseneine tines rE ae greater quantities would be required the resources of 

SEE ERS eEES¢ 18 ft. the Ford Motor Co., Douglas Aircraft Co., and North 

PD: WINNING, Sec ccecvesccccccrcecenees Over 56,000 Ibs. * ar 

insty eee .....................00.. 34,933 Ibs. American Aviation, Inc., were called upon. 


No. of crew or passengers (or both)...5 to 10 
Maximum speed at optimum altitude.Over 300 mph 
ke ren rere Over 200 mph 


ere 79 mph 
a ares Approx. 4000 miles 
DE EY sksctcccieesece veneneed 36,000 ft. 
Tactical bomb capacity ...........+.. 7500 Ibs. 
PE Sdn aedGoderneeknekweiuacated 8 to 14 Machine Guns 
(.50 cal.) the war. 


Parts Breakdown 


ve ee 52,929 
Raw material parts ................... 49,345 
MA OR nc 85,500 
DE | ste ditenewsendeewearseoeden 400,000 


month now, hundreds of these powerful Consolidated- 
designed bombers are rolling off assembly 


lines 


throughout the country, and it has finally become 
possible to reveal some of the details of design that 
have placed them among the foremost airplanes of 


View of fuselage attachments on wing center 
section, front face 


1i—Fuselage attachment angles. 
2—Fuselage attachment fittings. 


ESIGNED as a bomber, and used as every- 
ae thing from a transport to a fighter, the huge 

Liberator B-24, manufactured by the Consoli- 
dated Vultee Aircraft Corp., began setting records 
back in 1939—before it even got past the prototype 
stage. The first Liberator contract was signed on 
March 30, 1939. It was a rush order for the Army, 
made with the knowledge that Europe was on the 
verge of war and the United States had only one de- 
pendable heavy bomber. The specifications were un- 
precedented, yet less than nine months later the proto- 
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of the Liberator B-24 


By Joseph H. Famme 


Project Engineer B-24, 
San Diego Division, 
Consolidated Vultee Aircraft Corp. 









Fuselage and fixed equipment 
lubrication diagram 

1. Machine gun swivel sockets 

. Nose ventilator 

. Windshield wiper 

Bombardier’s seat 

Windshield anti-icer pumps 

. Windshield wiper converter 

Winshield wiper flexible drive shaft 

Bombardier’s escape hatch hinges 

De-icer control handle 

10. Emergency exit hatch latch and 
hinges 

11. Life raft cradle hinges 

12. Life raft cradle ejecting mechanism 














Flap installed — showing 13. Life raft cradle release mechanism 
carriage and track 14. Side gunner’s wind deflectors 
assembly 15. Side gun swivel mounts 
16. Side gunner’s hatch latches and 
1—Up-stop inspection slots. hinges 
2—Wing splice. 17. Camera mount hinges 
3—Wing trailing edge. 18. Rear entrance hatch latches and 
4—Aileron. hinges 
5—Flap track support. 19. Bomb bay door drive sockets 
6—Flap track. 20. Vacuum four-way valve 
7—Flap carriage. 21. Radio compartment aft sliding 
8—Flap extending cable at- door tracks 
tachments. 22. Radio compartment trap door 
9—F lap. hinges 
10—Wheel well fairing. 23. Radio operator’s seat 
11—Engine nacelle fairing. 24. Gear boxes for nose wheel doors 
25. Pilots’ seats 26. Seat tracks 


27. Ventilators 28. Nose wheel doors 

29. Servo control unit 

30. Nose wheel door emergency opera- 
tion handle 

31. Bomb release levers 

A. Top gun turret B. Tail gun turret 


Number 1 Power Plant—out- 
board side—without ducts 
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CABLE ATTAC HME NT TO FLAP CARRIAGE 





Six detailed diag: ams offre cable 


S TRAILING EDGE OF for several of the contryse™’ 


Briefly, the Liberator is a ‘our- 
engined monoplane with the 
greatest speed and weight-cirry- 
ing capacities of any airplane its 
size now in mass production. It 
has a wing span of 110 ft. and 
an overall length of 66 ft. 4 in, 
It carries a useful load of more 
than 10 tons. Its speed is in ex- 


FLAP CABLE DIAGRAM cess of 300 m.p.h., and its maxi- 


mum range is approximately 4000 





miles. 












The power plants comprise 
By QUADRANT four Pratt & Whitney R-1830-43 
1209'10%—") engines (geared 16 to 9) with 














































































—_ turbo superchargers. They give 
ing the Liberator a service ceiling of 
ee NBUCKLE 36,000 feet. Attached to the en- 
a gines are fast feathering Hamil- 
AFT OF - 
— ; a a ton Standard Hydromatic pro- 
C SPECIFICATION 76) 
AUTOMATIC PILOT CONTROL CABLE sellers; each has three blades and 
poke - LEXIBLE TINNED STEEL 
(SPECIFICATION AN-RR-C-43) ‘. 
A> Sih ao: deiisiaadedie: nine a Menus of 11 f., 7 im. 
re; STA8 &e® 1. The stubby Liberator fuselage 
a 7 ay . . 
STA 7S GENERAL VIEW OF 8-240 ELEVATOR CONTROLS SYSTEM WINDING ON AUTOMATIC PILOT DRUM is of the seml-monocoque_ type 
TORQUE is STA70 STA6O STASI STA4I WRAP Cone AROUND 4% OF DRUM \ | t as is cS 
is CIRCUMFERENCE EACH WAY FROM SLOT with four bomb bays and com- 
STA30 STA20 2 eyene "I . * 
\ wai plete facilities for aerial naviga- 
a” ve asaianiend> Aw e 7 tion and combat. The wing, 
ee 32C 3030 a aan ANTS Te! Ey —/ rat Z Thi *h tends ti usly 
eat Gee 3c 200 Agoisayy “ZO 7 all which extends continuously) 
C-CAC OWG 32€4036 iaiiaii FUSELAGE-LEFT SIDE , ~N— th h th f ] . 4 li 
PetENGTN OF ASSEMaLY INCLUDING Se rURNBUCKLE 4 A-16(8'9%9°7 roug e luselage, 18 a modl- 
SWAGED TERMINALS > TENSION REGULATOR (OR ALTERNATE LINK) AAKB' IO) ° oe ° 
EXAMPLE ate - maton ina fication of the original Davis de- 
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e ; , oy te 
striking is the new anti-icing sys- 7 
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8 : ; / 
= familiar deicer boots. This sys- 1 a ‘ 
t familiar deicer boot y | JZ yeguers crane 





tem, which was described in the 











d = oN ; | = ANY $ AILERON Caste ont 

Sept. 15 issue of AUTOMOTIVE AND > ioe ey eb FH, stot aoe 

ili ad HZ of if a . Ly ad fT RICHT Vi re 

AVIATION INDUSTRIES, utilizes ex- ei A |12 wa CY T2Lert ELEMATOR 

e . : " e p sf Sr |4 LEFT RUDDER HORN 
€ S ~ y e i } J is Lert ELEVATOR SOR 

haust gases from the engines, | |. GeZ SERUAARE SS 
” se ° Wey a - 18 EL VA pu M:PUl .T tRIGHT. 
and distributes them by means of in la Savon usrcraL Tus 
- . . ° f¢ 21 ELEVATOR SERV UNE 
: a series of tubes and vents which maa patil 
0 ‘tat dial | - CONTROL SYSTEM DIAGRAM 

necessitate no exterior changes 

the contours of either the airfoils 
e . . . . — 7 
or their auxiliaries. It also has ~ T 
3 . : | 
h ducts for cabin heating, for de- 
" frosting all windshields, and pro- — 
; visions for heating turrets. How- => 
) 


ever, it does not as yet replace the 
conventional propeller anti-icer. 
Metal-covered Fowler flaps, sit- 
d uated on each side of the fuselage 
in the trailing edge of the wing, 
are the Liberator’s high lift de- 
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Wing outer panel looking 
outboard at splice 


1—Bolts through angle ac- 
cessible from outside 
wing. 

2—Attaching bolts accessible 
from inside wing only. 

3—Splice bolts accessible 
through removable fire- 
wall on front spar. 
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Cutaway view of Hamilton hydromatic 
propeller used on Liberator B-24 
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Rear fuselage 
compartment view 
looking forward. 


1—Door to bomb 
bay compart- 
ment 

2—Bulkhead No. 
6.0 

3—Ammunition 
earriage to tail 
turret. is 

4— Monorail. 3 

5—-Radiounits Jj 
stowage com - 
partment. 
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Outboard view — main land- 
ing gear 


1i—Hollow axle. 
2—Fork tubes. 
3—Fairing link. 
4—Main oleo piston. 
5—Uplatch roller bolt. 
6—Oleo main cylinder. 
7—Fairing. 

8—Lower side brace. 
9—Drag brace. 
10—Scissors. 

11—Brake lines. 
12—-Bleeder valve. 
13—Towing lugs. 
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ais Houdaille shimmy 


damper (Model 
No. A-9749) 
cross - section 
showing arrange- 
ment for Libera- 


tor B-24 
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THERMOSTATIC 
CONTROL 


\—REPLENISHING CHAMBER CHECK VALVE 


are in the center and outer wing 
panels, but provisions have been 
made for auxiliary cells in the 
bomb bays for long range opera- 
tions. 

Due to the range and weight- 
carrying capacities of the Lib- 
erators, the Army recently or- 


dered a transport version of these | 
This is known as the} 
C-87 and is now in production at} 


airplanes. 


the Consolidated Vultee plant at 
Fort Worth, Texas. The (-87' 
have no bomb bays. 
arranged to carry cargo, while 
others have special seats for pas 
sengers. Cutaway views of the 
three versions of the Liberator 
were shown in the May 15, 1943, 
issue of AUTOMOTIVE AND AVIA 
TION INDUSTRIES. 
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wo new models of test benches are 

being built by Hydraulic Machinery, 
Inc., Dearborn, Mich. T-116, which is 
used for testing short lengths of hose 
or tubing, cylinders, etc., can be ar- 
ranged for pressures up to 2000 lb. It 
consists of motor, pump, pressure re- 
lease valve, pressure shut-off valves, 
pressure and oil level gages and the 
necessary filters and baffles. Dimen- 
sions of the base are 21 in. by 38 in. 
and it is 40 in. high. T-110, built for 





Model T-116 Hydraulic test bench 


the purpose of instruction of hydraulics 
as applied to aircraft and machine 
tools, can be used for testing most any- 
thing x in the field of hydraulics. Some 
of the principal features of this unit 


include oil flow meters tabulated in 
¥.p.m. and a variable speed fluid motor 
use’ as a power drive for testing vari- 
ous ‘vpes of pumps. Other equipment 
consists of one aircraft type and two 
commercial cylinders, speed control 
valve, remote control pressure valves, 
electvically and manually controlled di- 
rec:\onal valves, pressure and oil tem- 
pers'ure gauges, one variable delivery 
pu (1500 lb maximum), one combi- 
nat. pump (1000 lb maximum) and 
one “000 Ib constant delivery pump 
t er with take-off ports and an air- 
cr type spherical accumulator, all 
lo | on the instrument panel or en- 
Cc! in the bench. Electrical equip- 


men’ consists of push buttons for all 
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electric motors and electrically con- 
trolled directional valves with pilot 
lights to indicate when the circuits are 
closed including a master pilot on the 
main circuit. On the face of the panel 
there are also two cable jacks to facili- 
tate testing electrically controlled hy- 
draulic valves. Dimensions: 40 in. deep, 
84 in. long, 77 in. high. Working table: 
37% in. high by 29 in. wide by 84 in. 
long. 


HE Model ABS Backstand Idler is 

the latest addition to the line of 
abrasive belt grinders made by The 
Porter-Cable Machine Company, Syra- 
cuse, N. Y. 

This Idler is used to adapt grinding 
and polishing lathes (Jacks) to abra- 
sive belt grinding. The Backstand 
Idler makes possible the use of an end- 
less metal cutting abrasive belt, which 
is fast cutting, and desired finishes are 
easily obtained. Then too, heat is 
greatly reduced because of the long 
abrasive belt used. This lower tempera- 
ture operation decreases such hazards 
as heat, discoloration, warping, or frac- 
turing. 

Where it has been customary to 
grind, rough polish and finish on regu- 
lar wheels, it is said that the same re- 
sults are obtained by the abrasive belt 
method, but the rough polishing opera- 
tion can be eliminated. 





Model ABS Porter-Cable Backstand 


dler 





Model T-110 Hydraulic test bench 


The Backstand Idler is suitable for 
grinding welds, flash, generating radii, 
flat and edge work, cleaning up, and 
polishing. Any width belt up to 6 in. 
can be used. 


AN adjustable blade counterbore and 
spotfacer is announced by the Rob- 
ert H. Clark Company, Los Angeles, 
Cal. This new counterbore and spot- 


mores 


Clark Counter- 
bore and 
Spotfacer 





facer differs from conventional “ad- 
justable” tools in that instead of a 
group of fixed-diameter bits inter- 
changeable on a standard shank, the 
Clark Counterbore and Spotfacer 
blades are adjustable to any diameter 
within the broad limits of the tools. 
An exclusive no-burr feature is in- 
corporated into these new tools, accord- 
ing to the manufacturer. Each of the 
interchangeable pilots is so designed 
that burrs are prevented from form- 
ing at the edge of the pilot hole, there- 
by avoiding “locked” pilots and the re- 
(Turn to page 76, please) 
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German 


By M.W. Bourdo: 


Special Correspondent of 
AUTOMOTIVE and AVIATION 
INDUSTRIES in Great Britain 


Fig. 1 (Left top) — Rear view o/ the 
Patin and Siemens master compass «nit, 
showing the horizontal gimbal mounting. 


Fig. 2 (Left center)—Above, the compass repeater of the 

Patin and Siemens installation and, below, the directional 

gyro. The two units are shown in the relative positions in 
which they are mounted on the instrument panel. 


‘ 
ei singedruckto an 


Fig. 4 (Above)—Servomotor nil 
of the Siemens automatic pilo?. Al 
the top is the motor generator sup 
plying current for the rate-of-iurn 
and directional gyroscopes 10 
driving an oil pump. 





Fig. 3 (Left bottom)—Rear vic w of 
the Patin and Siemens compa:: Té- 
peater above the directional :-yro, 
both connected by flexible dri:e to 
the course-setting motor on the !eft- 
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In:‘tallations of 
Di: tant-Reading Compass and 


“{XAMINATION of the equipment of German air- 

M4 craft brought down in England has shown that 

~ one of the most interesting installations is that 
associated with the distant-reading compass. There 
are two general types—one an electrical system made 
by the firms Patin and Siemens and the other a pneu- 
matic version by Askania. The following particulars 
are taken from a description in Aircraft Engineering 
(London), by whose courtesy the accompanying photo- 
graphs are reproduced. 

The main advantage of the distant-reading com- 
pass is that it can be located towards the tail of the 
aircraft, where the earth’s magnetic field is relatively 
free from distortion due to ferrous parts of the ma- 
chine, such as engines, retractable undercarriages and 


Fig. } (Above)—Askania master 
com. -ss, used with a pneumatically 
operated system. 


Fig. « (Right)—Askania automatic 
pilo: equipment. On the left, the 
servonotor unit; on the right, the 
inter..ediate control unit and at 


the . ter the pilot’s control cock. 
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Automatic Pilot 


armaments, and free from stray magnetic fields of 
electrically-operated instruments on or near the pilot’s 
panel. 

The Patin and Siemens equipment includes the 
master compass, pilot’s compass repeater, directional 
gyro, course-setting motor, steering indicator and 
automatic pilot. The magnetic master compass, Fig. 1, 
weighs 934 lb and comprises a double-pivoted, liquid- 
damped magnet enclosed in a case containing an 
electrical transmitter. The latter consists of a closed 
circular potentiometer around which can slide three 
contact arms fixed relative to the magnet, and equally 
spaced at 120 deg to each other, so that the three arcs 
have equal resistance. The three points are connected 
through a five-core cable to similar points on the poten- 
tiometer inside the pilot’s repeater. A potential dif- 
ference of 24 volts is applied between diametrically 
opposing contacts on the potentiometer. The remain- 
ing two wires of the cable carry the 24-volt supply. 

The case of the master compass is pendulously 

suspended from a horizontal gimbal ring 
pivoted in a circular framework, and a mul- 
tiplicity of small springs connect the outer 
frame to the main mounting in order to 
minimize the effect of landing shocks. Fric- 
tional error is small under conditions of 
slight vibration, which actually is necessary 
for correct functioning of the unit. 


Pilot’s Repeater 

The pilot’s compass repeater, Fig. 2, is 
mounted at the center of the instrument 
panel. It operates an inner dial (on which 
the plan of an aircraft is painted) con- 
trolled electrically from the master com- 
pass, and this dial indicates the heading of 

(Turn to page 80, please) 




















A calibrated handwheel for turret lathe 
cross-slide longitudinal travel, used with or 
witheut the regular machine stops, has 
been devised at the Pittsfield works of the 
General Electric Co. to obtain closer and 
more uniform dimensions than can be ob- 
tained with stops alone. The wheel periph- 
ery is graduated to represent 0.005 in. 
travel for each mark and has adjustable 
pointer clips which slide in a T-slot in the 
outer edge of the wheel. The outside diam- 
eter is turned flat before being graduated 
and when the handle is removed from the 
wheel, the slot is machined for the pointer 
clip bolts to slide in easily. An opening 
through which the T-head bolts may enter 
the groove is provided at the point where 
the handle bolts to the wheel. When the 
handle is in place, the bolts are prevented 
from leaving the slot. Thumb nuts for the 
T-bolts, which can be easily adjusted, hold 
the pointer clips in place. A reference 
pointer is formed by a bracket which ex- 
tends from the wheel hub housing. When 
the handwheel is used with a stop, the stop 
is permitted to kick off the feed before the 
full travel and the cut is completed by 
turning the proper pointed clips up to 
the reference pointer. Uniform dimen. 
sions to within 0.001 in. to 0.0015 in. are 
permitted by the use of this method. 
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One of the major deburring problems in the aircraft industry 
has been the burr removal and the generating of radii on the ID of 
lightening holes cut or stamped in aluminum alloy stringers and 
bulkheads. A new method that does this job satisfactorily has been 
developed by Behr-Manning engineers and it now is being used in 
several aircraft plants. The new method utilizes a special shaped, 
unjoined Lightening Metalite cloth cone mounted on a cone adapter, 
both of which have been designed with a 45 deg angle determined 
after considerable experimenting with various angles. Several meth- 
ods of mounting the burring tool are possible, but its most efficient 
use appears to be when mounted on the shaft of a standard 1800 
rpm electric motor of 1/3 to 4% hp, depending upon the hole size 
and Optional mountings on drill presses and other machines are 
possible provided the cone is not operated in excess of 2000 rpm. 
The Metalite cloth cone diameter varies from 2 in. at the top to 8 in. 
at the base. Grit No. 80 cloth is used for deburring holes cut in 
the heavier gage stock with routers and grit No. 120 cloth for 
lighter gage stamping stock. 
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A special drill jig developed at the Lycoming Div. 
The Aviation Corp., makes possible the drilling and 
reaming of all small holes in the crankshaft for its 
R-680 radial aircooled engines and reduces setup time 
by 80 per cent. Five separate jigs formerly were re- 
quired for this operation. The box-type jig is mounted 
on trunnions and set up on a drill press table, Once 
located in it, the crankshaft can be rotated or tilted to 
any angle or position for drilling all oil holes, oil tube 
holes and propeller nut dowel pin holes. Movemert of 
the jig is controlled by index plates on the back and 
front of the fixture. Quality control likewise is im 
proved by the new jig. All holes for dowel pins and oil 
tubes must be held to within .0005 in. tolerance in di- 
ameter. Oil holes must be held to close tolerance on 
length, to match with mating parts. With this jig, one 
operator is responsible for the entire drilling sequence. | 
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Formerly three workers 
spent 45 min. welding a 
firewall for an A-20 bomb- 
er or C-54 transport at the 
Douglas Aircraft Co., but 
now with this swivel holder 
and attachment, one per- 
son can do the job in 15 
min. at a Taylor-Winfield 
spot welding machine. 
iry 
of 
nd 
an <_—— 
in This new assembly box makes possible 
ed, the production of 10 nose gear struts per 
er, day for Liberator B-24 bombers at the San 
ed Diego Div., Consolidated Vultee Aircraft 
th. Corp. The former method was limited to 
on six struts a day. In addition to increasing 
00 production, the new setup eliminated a plant 
ase safety hazard and reduced the amount of 
are floor space required for strut assembly. 
ym. ‘ 
in, 
in 
for 
——> 
: A gang stop device developed at Northrop Aircraft for 
use on the cut off saw won a Certificate of Individual 
Production Merit from the War Production Drive Head- 
quarters in Washington. Formerly the cut off saw op- 
erator was limited to one stop with which to gage lengths 
material to be cut. In order to get out a different length, 
the set up had to be broken down and the stop adjusted 
to the new length. The new device is equipped with six 
stops, all adjustable, The stops are set to accommodate 
the various lengths required for an order at the begin- 
ning of a run, After sawing each length, the stop for 
that length is thrown up, and the stop for the next 
length required is thrown down. It is estimated that the 
ratio of improvement is six to one. 
iv, 
and 
its 
ime 
re- 
ted ~o—————— 
nce At the Inglewood plant of North American Aviation 
| to contoured longerons are quickly and accurately 
ube checked with this improved template 12 ft. long hav- 
| of ing a removable curvature. The straight part of the 
and template is not shown in the photo. When straight 
um longerons are to be checked, the curvature is removed 
oil by loosening the three knurled nut indicated by the 
di- pencils, 
on 
one 
nce. 
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HERE are two types of engineering mind in the 
automobile industry —the visionary, forward- 
looking type, and the practical, “feet-on-the- 
ground” type. Opinions expressed by both may be 
valid, but for different future periods. The general that there are two types, obtained by the “motor 
public has been given rather exaggerated ideas re- 
garding the probable effect of such wartime develop- 
ments as those in connection with high octane gaso- 
line. As a matter of fact, substantially the same com- 
pression ratios are being used in modern automobile 
and aircraft engines, from 6.0 to 6.7. However, air- 
craft engine compressions are much higher, because 
these engines are supercharged, and this calls for fuels 
of higher octane number. Because it operates at 


PAPER under the above title was pre- 

sented to the SAE Materials Meeting in 
Cleveland by A. T. Colwell, vice-president of 
Thompson Products, Inc., and Thompson Air- 
cratt Products Co. It was largely a prognosis 
of probable trends in passenger car practice 
during the postwar period, and in preparing it 
the author, instead of relying entirely on his 
own observations and judgment, interviewed 
approximately 80 individuals well-known in 
the automobile, petroleum, and aircraft indus- 
tries. Naturally, there was considerable dif- 





ference of opinion on many points, but Mr. 
Colwell “weighted” the responses received and 
struck a balance, as it were, thus arriving at 
what might be called the consensus of the engi- 
neering fraternity on any particular topic. In 
this way he succeeded in producing a very 
readable paper, avoiding the confusion that 
often results when conflicting opinions, offered 
by different interviewees, are quoted directly. 
We present here a condensation of the paper, 
consisting in part of extracts and in part of 
paraphrased abstracts. 


nearly constant speed (made possible by the use of 
variable-pitch propellers), and at a higher load factor, 
the aircraft engine shows greater fuel economy. In 
dealing with octane numbers we must bear in ming 


method” and the “research method” respectively. The 
research-method test—which favors cracked fuels—is 
run at 600 rpm engine speed and 125 F inlet tempera- 
ture, while the motor method is run at 900 rpm and 
300 F. Research-method octane numbers are always 
higher, the difference being greatest in the case of 
premium-grade fuels. In this paper motor-method 
octane numbers are used throughout. 

There have been phenomenal developments in fuel 


manufacture, and each such development 
raised the octane number and produced a 








greater yield from the crude. Synthetic 
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Typical Refinery Reactions 


Courtery. Graham Edgar 


catalysts are an advance over natural 
catalysts. It may become possible in the 
future to closely control the type of fuel 
produced by the type of catalyst used. 
Fuel is now being produced which po- 
tentially doubles engine power, as com- 
pared with prewar fuel, and fuel equal to 
that now made in two or three passes will 
eventually be made in one pass. 

Aviation fuel does not come directly 
from the refinery, but is a “tailor-made” 
blend that differs according to the base 
stock used by the particular producer. 
Many of the ingredients are high in cost, 
and about one-third more crude is needed 
to produce 100-octane fuel than 80-octane. 
Following is the composition of one suc’ 
blend of approximately 100-octane rating: 


Catalytic cracked, 80-82 octane............e0e 54°% 
Isopentane (Cs His) 90 octane .....cccccccece 8 
Alky!ate, 92-95 octane (General Formula: 

Cao Hent+2; one type is Iso-octane, 
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Fig. 1—Typical gasoline hydrocarbons and refinery 
actions, ; 


Aromatics, 100 octane (General Formula: 

Co Hyn-s; one type is Cumene, 

Cit MINES cbc bade scwen ete eens aneavnewmebiecedes 8 
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Fig. 2—-Specific fuel consumption at 1600 
RPM—Typical passenger car engine with 
all accessories. 


The cost of this fuel is about 4 cents per gal above 
that of 90-octane fuel, and about 5 cents per gal 
above that of 85-octane. It is likely that the differ- 
ence will be less after the war. A break in the ris- 
ing-cost curve occurs at 87 octane, because synthetics 








MAXIMUM 
84 


82 


80 


MILES PER HOUR 


56 2 
30 ] 
52 O 
28 w 
Fie 2 au 
ig. °—Effect of 5 
axle -atio on per- TIME UP no“ 
for mee and 1% ’ 
0 
onomy. 
7 50 M.P.H. 36 


ECONOMY 


MILES PER GALLON 


36 
AXLE RATIO 


Courtesy, HT Youngres 




















d iber 15, 1943 


Postwar Automobiles 


are generally required for fuels of higher octane num- 
ber. The alkylates are used for good lean-mixture 
properties; the aromatics for good rich-mixture; the 
iso-pentane for easy starting (due to its high vapor 
pressure, 20 psi Reid), and the lead for knock suppres- 
sion. Octane numbers can be increased at minimum 
cost by the addition of lead. 

Fig. 1, which shows molecular diagrams of typical 
gasoline hydrocarbons and formulas of typical refinery 
reactions, is credited to Dr. Graham Edgar (Ethyl 
Corp.) by the author, together with the following com- 
ments: 

“The least desirable hydrocarbons for any engine 
use are the normal paraffins, because of their extreme 
tendency to knock. The isoparaffins are much superior 
to the normal paraffins, and in many cases are excellent 
fuels. Olefins, particularly isoolefins, are excellent 
fuels for automotive use, especially under low-speed 








Fig. 4—Effect 
of car weight 
on gasoline 
economy 
maintaining 
the same _ per- 

formance. 4000 3800 3600 «3400 «= 3200-3000 
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conditions. Naphthenes are moderately good auto- 
motive fuels, and aromatics are excellent. The dis- 
tribution of the various types of hydrocarbon over the 
distillation range of motor gasoline affects profoundly 
the service performance of the gasoline. For super- 
charged aircraft engines, many iso-paraffins are excel- 
lent fuels for lean-mixture operation, and aromatics 
are effective under take-off conditions. 

“As this knowledge has been attained, it has gradu- 
ally become technically possible to alter the propor- 
tions of any one of these classes of hydrocarbons in 
gasoline. For example, the simple cracking reaction 
(Fig. 1) produces gasoline having a higher olefin con- 
tent than straight-run gasoline. But the actual crack- 
ing reaction is never so simple. Under varying condi- 
tions of pressure and temperature, and particularly in 
the presence of catalysts, many other changes occur. 
The larger molecules of the heavy oils are broken into 
fragments of many sizes, including gases and carbon 
itself, and the fragments may undergo rearrangement 
in such ways that the types of hydrocarbon present in 
the finished gasoline may vary widely from the types 
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Fig. 5—Theo- 
retical relation 
between com- 
pression ratio 
and thermal 
efficiency. 
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present in the original crude oil. 
much that the refiner may do. 


Even then, there is 
The light gases may be 
built up into liquid hydrocarbons by such processes as 
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Fig. 7—(Above) Per cent increase 

in full throttle brake horsepower 

of a production engine with in- 

creases in compression ratio. Fuel 

at high ratios—Iso-octane plus 3.0 
ec Pb(Et)4/CGal. 


polymerization and alkylation, the 
reactions being directed in such 
ways as to give maximum yields 
of specific hydrocarbon types. 
The crude gasoline, (or naphtha) 
may again be subjected to tem- 
perature, pressure and catalysts 
(reforming), with the result that 
further rearrangement of the hy- 
drocarbon molecules may take 
place. Treatment with catalysts 
may cause conversion of normal 
paraffins to the more desirable iso- 
paraffins (Isomerization). It is 
even possible to fractionate out 
some of the normal paraffins, and 
by appropriate catalytic treat- 
ment convert them into aromatics. 
Accordingly, the petroleum re- 
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finer of today is approaching more and more the »osi- 
tion of a synthetic organic chemist, and the gasoline 
of today is approaching more and more to the siatus 
of a blend of specific hydrocarbons, deliberately syn- 
thesized for various specific purposes.” 

We are in an era of great technical developr ient. 
Many of these developments will be used in the fu'ure, 
but their use will be evolutionary, not revolutioi ary, 
The automobile engineer today is confused as to what 
trend his design should take, because economic and 
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political conditions may well dictate the engineering 
trend. 

We must pay for the war, and the national income 
must be raised. The dollar probably will buy less. De- 
pending on the magnitude of this inflation, many peo- 
ple in the fixed-income group may be driven from the 
automobile market, unless cars are specifically de- 
signed for that group, but many others will buy cars 
who never before had them. In 1940 automobiles and 

(Turn to page 90, please) 


Fig. 8—(Below) Effect of pres- 
sure caps on road _ cooling. 
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With Inland Steel 


The buying public has learned to associate steel with safety 
and dependability. People ride in steel trains over steel rails, 
live and work in structures made strong with steel, travel 
the highways in steel automobiles, cross streams on bridges 
of steel, farm and manufacture with steel equipment, use 
steel furniture and innumerable household appliances — all 
with the knowledge that these things, made of steel, cost 
less, are more durable —have greater strength and safety. 


Steel affords strength without excessive volume and 
weight. It is strong in tension as well as in compression. It 
quickly recovers from strain, and is resilient under shock. 
Steel reduces fire hazard to the minimum, and is practically 
unaffected by climatic conditions. Steel normally resists 
corrosion and can easily be more fully protected against 
such action. Steel absorbs neither moisture nor odors. 


Inland has been a leader in the development of steels to 
meet changing industrial requirements— has continuously 
cooperated with industry to make available various phys- 
ical properties and surface textures that give steel its un- 
surpassed flexibility in product design and fabrication. 


The Inland laboratories and the Inland staff of engineers 
and metallurgists are at your service to help you meet the 
design problems of today and of the post-war period. We 
will be glad to help you on any design, material selection 
or fabricating problems. 





INLAND STEEL COMPANY 
38 S. Dearborn St. Chicago 3, Illinois 


Detroit St. Paul St. Louis Kansas City Cincinnati 





For Safety and Dependability 





New York 
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Problems predominate at SAE Tulsa Meeting 


ETHODS of evaluating piston ring sticking, oil 
MM aeration, aircraft engine preservation and 
corrosion preventive oil, postwar fuels, and 
fuel and lubrication problems in connection with the 
operation of commercial and military vehicles under 
emergency conditions were the chief topics of discus- 
sion at the National Fuels and Lubricants Meeting 
held by the Society of Automotive Engineers in 
November at Tulsa, Okla. Automotive and aviation 
engineers joined with petroleum technologists in 
studying the various technical problems contained in 
the papers, which were read at six sessions during 
two days. Participating in the meeting were three 
officials of the National organization—President Mac 
Short, Vice-President W. M. Holaday, who heads the 
Fuels and Lubricants Activity, and General Manager 
John A. C. Warner. B. E. Sibley, Continental Oil Co., 
was the general chairman and Carl A. Tanger, Diesel 
Power & Machinery Co., the local chairman for the 
meeting. 
A lively discussion ensued at the forum on post- 


An Instrument for Recording 
Blow-By Gases in an Internal 
Combustion Engine 


By R. R. Proctor, A. J. Stock and D. J. 
Wangelin, The Pure Oil Co. 


Fe a number of years The Pure Oil 
Mechanical Laboratory has used the 
-quantity of blow-by gases as an indi- 
cation of ring activity in the testing of 
heavy duty motor oils in a single-cylin- 
der Diesel test engine. The extent of 
blow-by has been found to be the most 
reliable indication of ring sticking. The 
usual method of collecting blow-by 
gases by sealing the crankcase and 
passing all gases in the crankcase 
through a gas meter is employed. The 
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2—Mechan- 
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Fig. 1 — Circuit 
diagram of blow- 
by recorder. 


war fuel requirements and although there was cc .- 
siderable difference of opinion on the grades of fucls 
that will be needed, it was agreed generally that tux 
rates and other financial factors affecting the pock:t- 
book of the American motorist will necessitate greater 
economy of operation. Some believed this demand can 
be achieved through lower grade and lower priced 
gasoline, while others foresee higher octane gasoline 
in combination, higher compression ratios and engine 
speeds solving the problem. This discussion was 
led by R. C. Alden, of the Phillips Petroleum Co. It 
also was pointed out that the prices of Diesel fuels 
will be increased into the gasoline price range if de- 
sired improvements are to be incorporated in them. 

The report of the CLR-Cooperative Universal En- 
gine Test Group was made by John R. Griffin, of the 
Shell Development Co., who reviewed the progress 
that has been made in adapting the Cooperative Uni- 
versal Engine to testing lubricating oil in addition to 
testing fuels. Abstracts of the other technical papers 
presented at the meeting follow: 
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MECHANICAL CONSTRUCTION 
OF GEAR SHIFTER 











gases pass from the crankcase to a 
surge chamber where oil and unburned 
fuel are removed and the gas tempera- 
ture is reduced to room temperature. 
From the surge chamber the gases are 
passed through a household gasmetcr 
and then vented to the atmosphere. 

Fig. 1 shows the circuit diagram of 
a special blow-by recorder built to pro- 
vide a continuous record of blow-by 
throughout each test run. An auxiliary 
needle point attached to the stem of 
the gasmeter dips into a pool of mer- 
cury of such depth that contact is mae 
for exactly one tenth of a revoluticn 
of the gasmeter, representing the pz:- 
sage of 0.1 cu. ft. of gas. A sing!i:- 
pole, double-throw relay actuated y 
the meter contact energizes one °F 
other of the two solenoid coils which 
shift gears, shown in detail in Fig. 2, 
so as to drive the pen of a Microm:x 
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ff ....simple method for re- 
claiming drill jig bushings 


Information furnished by an Industrial Publication 


The interior surface of drill jig bushings can be 
injured in several ways: by galling, burning, or 
seizing of the drill. In one manufacturing plant a 
simple but very effective method has been de- 
veloped for restoring the surface by honing. 

Te equipment consists of a mandrel and a piece 
of »brasive cloth. The mandrel can be made from 
scro rounds or cut-offs. The body is turned down 
to = diameter slightly less than that of the bushing, 
anc *he shank machined to fit into a conventional 
dri’' chuck. 


CLi. \.X FURNISHES AUTHORITATIVE ENGINEERING 
DA ON MOLYBDENUM APPLICATIONS. 
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The body is slotted at the bottom to take a piece 
of abrasive cloth somewhat wider than the depth 
of the bushing. The cloth is wrapped around the 
mandrel and the assembly started in the hole 
before power is applied. 

If a coolant or oil lubricant is used, the bushing 
can be “honed” by moving the mandrel up and 
down as it rotates. As the hole enlarges, or as the 
“gall” is removed, additional pieces of abrasive 
cloth can be caught under the original piece to 
enlarge the hole still further. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED @ 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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recorder forward when the meter con- 
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tact is made and return it when the io 
meter contact is broken. Contact ee 
points at the ends of the pen guide pre- RE Serres 
vent overtravel in the forward direction atin | ieee ite 
and serve to stop the travel at zero Product Above 32 F. Below 
when returning. A synchronous motor Nomenclature Specification | Grade —OF. OF. General Use 
drives the pen always at the same “= 
rate, so that the length of line drawn — _ U.S. Army P . 
on the recorder chart is directly pro- (All Purpose) No. 2-103B For All Gasoline Engines 
portional to the length of time the c Xx 
meter pointer is making contact. On Oil, Fuel, Diesel | U. S. Army A x “_ 
this basis the recorder is calibrated in No. 2-102B = = For All Diesel Engines 
cubic feet per minute of blow-by, as = 
shown on the sample chart, Fig. 3. — U. S. Army P x x 
In Fig. 3 it can be seen how ring General Purpose | No. 2-106 For Chassis Lubrication 
sticking very definitely changes the ‘ No. 2-107 1 
pattern of normal blow-by variation. — 
When it is seen that the trend toward Se 2 x X__| For Wheel Bearings 
increased blow-by (shorter lines) is Grease U. S. Army For Water Pumps 
definite and continuous, the engine is ae = — > = 
shut down. Without fail, the proper Grease, O. D. bey 0 aie, 
interpretation of the chart has indi- bensaniaseaineis For Artillery Lubrication ° 
cated stuck rings on every test run aaa 00 Xx X “a 
since the recorder was installed, and “ 
the instrument has proven invaluable OILS om . . 
in the saving of time and work former- Oil, Engine uv. S, Army (Diluted) For All Gasoline and Diesel En- 
ly involved in making ring sticking miatiotes 30 x Xx ittuibeloated Parte ek One 
determinations. = Material Where Prescribed. 
Oil Aeration Gear; Univers! | Nos2ios” |” : 
By R. J. ™ a nel — _ and ef _ : pan ga oe 
HE condition commonly termed Beaten | So x X | For Recoi Fluidas Prescribed 
oil foaming” has been the cause of (Rev. 1) According to Recoil Mechanism 
a considerable amount of trouble, both Oil, Recoil, Light | U.S. Army x x esign. 
in airplanes flying at high altitudes and No. 2-36D 
in ground vehicles. The term is not too Oil, Hydraulic U. S. Army x X | For Hydraulic Systems: Oil- 
well applied, as the visible evidence of No. 79A Gears, Traversing Mechanisms, 
trouble—foam escaping at breathers or naa ais 
vents—is a result and not a cause. A o. caeating Sow x x fer Lubrication | and Proserva- 
better term is “oil aeration,” and it — nate sp nein) voce by Ml 
may now be said that the cause is en- at Temperatures Below 0F. 
tirely mechanical. The original cause Oil, Lubricating, | Ordnance x Seo tetaneiinn sot Mane, 
of most aviation engine oil aeration is oe, AXS-702 tion of Small Arawy, Firing — 
the scavenge pump. In level flight the . eee 
capacity of this pump is 2 to 2% times = 
Scale in Cu. Ft. per Hr. the engine demand, and must satisfy 
) eee ” < ™ its desire to fill, with air and blow-by 
, | I) 4 | | | | gases. This means that a large per- 
, centage of air is mixed with the oil and 
re ee a er eS 84 Hr----- py returned through the cooler to the 
2.2 tank. 
——es + ORR een ee Since oil aeration is one of the 
es major causes of pressure pump failure 
os caalaaaalt NS eet aactass — at high altitudes, it is of great impor- 
tance to examine the characteristics of 
T---- 6Hr. eo be by lubrication pumps, so as to be able to 
cas - > ° ° =i 
eSe &# determine the normal internal losses in 
oo —_— = 2 pumping liquid and the additional 
£0 losses due to the presence of air or any 
6 other compressible gases. If the mix- 
4Hr = ture taken into the suction side of the 
pump is 90 per cent oil and 10 per 
Ae et? ane ~ cent air by volume, the pump cannot 
Sr. = deliver over 90 per cent of its normal 
£ liquid capacity. It is not so obvious 
a why the delivery should in general be 
eur H less than 90 per cent of normal, as it 
2 always is, three effects lowering ‘he 
iHr. = delivery beyond the air at intake per 





Fig. 3—AInterpretation of Blow-by graph for complete test. 
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cent are as follows: Pipe friction loss 
and pump internal loss, clearance vol- 
ume of the pump, and slip. 

Referring to Fig. 4, which shows an 
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86.4% Oil 
13.6” Air 
7.6 In. Hg: 





72.9% Oil 
27.1% Air 


Fig. 4—Air con- 
dition change in 
pump. SAE 60 oil 
at 180 deg. F. 
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ordinary spur gear power pump and 
tank system at altitude, the first effect 
of air present is to expand from the 
tank condition as measured, in propor- 
tion to the ratio of absolute pressure 
in the tank to absolute pressure in the 
interior of the pump. The pressure in 
the interior of the pump is always less 
than the tank pressure by the loss in 
the suction pipe from tank to pump, 
plus the internal suction side loss of 
the pump. The mixture in the tooth 
spaces, therefore, contains more air by 
volume and less oil, than the propor- 
tions in the tank. The second effect 
is that the compression of the air on 
the discharge side fills the clearance 
volume with a much higher percentage 
of oil than was delivered by the tooth 
spaces under suction conditions. 

Fig. 5 shows a Gulf pump developed 
by Fred Fleischer, having less internal 
pressure loss than ordinary spur gear 
pumps. The pump takes suction from 
the center of the shaft outward, as in 
a centrifugal pump and_ therefore 
eliminates centrifugal force as a re- 





into two 


Divide 
sections, totaling the normal capacity. 
One section is made the same capacity 
as the engine flow, and delivers as now, 
through the oil cooler. The remaining 
section (the excess capacity) as shown 
in Fig. 7, has its suction placed a little 


the scavenge pump 


Fig. 5—Diagram 
of Gulf internal 
ported pump. 


Section X-x 


above the normal sump level, and ordi- 
narily gets only air, which is delivered 
to the top of the tank by separate pipe, 
by-passing the cooler. 
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Fig. 6—Compari- 
son of a 1.384 
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a 
3 90 +4 +t—1—> ported pump and 
F |__| pump with tangential PX typical spur gear 
ae _| entry slots ie ae K\ pump at 2600 
.* ret | rT Ty IN rpm pump speed 
x = a = -+— Td and 100 psi dis- 
c-41= } t \J charge pressure, 
g T Typical spur test ype no air admitted; 
é a — aviation lubricating pump SAE 60 oil at 185 
60 | 114 deg. F. (120 SUS 
18 16 14 12 10 8 6 4 viscosity at 210 

Absolute inlet pressure - In H¢ deg. F.). 


sistance to entry. With this type of 
design we have the possibility of ap- 
proaching the low internal losses of 
the centrifugal pump while avoiding 
the serious weakness of the latter on 
aerated oil and its inability to handle 
cold oil. 

A comparison of losses in a spur gear 
pump of normal design and the inter- 
nal-ported design is shown in Fig. 6. 
At 2700 r.p.m. a 1% in. OD spur gear 
pump has an internal loss at full flow 
of about 10 in. Hg; the internal-ported 
design at corresponding conditions 6 
in.; a good centrifugal pump 4 in. 

A way of getting good air separa- 
tion is not to put it in the oil—preven- 
tion rather than cure. B. R. Walsh 
came up with the following scheme: 
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With this scheme, the only air going 
through the main scavenge pump and 
cooler will be that entrained in the 
sump oil, a matter of perhaps 6 or 8 
per cent with normal 240 deg. oil. The 
rest of the excess capacity of the 
scavenge pump is delivering unmixed 
air to the top of the tank, where it 
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does no harm. The reduction in ; 


Ta- 
tion to the pressure pump is of the 
order of from 6 to 2 per cent. 

Experimental work supplemen:ing 
original theoretical study on the ; ‘ob- 
lem of oil aeration brings out the fol- 
lowing conclusions: 

1. All suction-side resistance of e. her 
pressure or sump pumps must be re- 
duced as much as possible. 

2. Velocities in suction  pi:ing 
should be kept low at all points— not 
over 5 fps. All bends, when they «an- 
not be eliminated, should be ong 
radius. All valves and other resivic- 
tions must be kept out. 

3. Spur gear pumps can be impr. ved 
by optimum exposure of teeth, suc ion 
side, use of side pockets, and reduc’ ion 
of clearance. They will still not be 
good enough unassisted, for the higiest 


altitudes now contemplated. 
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4. Pressurizing the oil tank will pro- 
vide boost for the pressure pump. 

5. Centrifugal boosters can largely 
solve the problem, but are of less value 
on cold oil, or with much aeration. For 
the pressure pump, the booster should 
be located directly at the oil tank, and 
for the scavenge pump, at the sump. 
Both must be drowned, no lift. 

6. At least one form of positive dis- 
placement rotary is available for fixes 
or new designs that is nearly as good 
as a first-class centrifugal in low suc- 
tion side losses, and satisfactory in 
thick oil or high aeration. This pump 
does not require boosting. 

7. Oil tank efficiency as air-separa- 
tors varies with oil level and with 
scavenge pump pressure. Bad _ tanks 
vary from 16 per cent air down to 3 
per cent or 4 per cent; good tanks from 
6 per cent down to 2 per cent, as varied 
by tank level and pump pressure—1!85 
deg. oil. 

8. All tanks can be altered to best 
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TO HELP YOU PLAN for 


ricating — Improved Products 


fasier Fab 
with Stainless Steel... 
e Let Carpenter help you with your Stainless design and 
fabricating problems. As we produce both Tool Steels and 
Stainless Steels, we are in a good position to provide help 
in solving fabricating problems—as well as Stainless 
design-engineering problems. 


For on-the-spot assistance, get in touch with your nearby 
Carpenter representative. He can provide much useful 
information for your engineers to use in getting the most 
from Stainless. And he can help you do a trouble- 
shooting job all along the production line. Make use of 
his diversified experience. 


More Planning Help for you to use! 


Ask for your copy of this useful book if you are designing 
new or improved products, or if you could use information 
on these Stainless fabricating operations: 


e Forging e Heat Treating e Machining 
e Blanking e Shearing e Punching 
e Grinding e Welding e Soldering 





“Working Data for Carpenter Stainless Steels” is offered 
free to Stainless users in the U.S. A.—so for your copy 
drop us a note on your company letterhead. 


he Carpenter Steel Company 103 W. Bern Street, Reading, Pa. 





Long-wearing valve stems, heat control 
assembly units and dental instruments are 
made from Carpenter Stainless—for positive 
protection against corrosive elements, extra 
hardness and greater strength. 


Strength +++ Corrosion resistance and uni- 
formity are all provided by the Carpenter 
Stainless used for precision turbine blades. 
And many other Stairfess products stay on 
the job longer because of Carpenter’s rigid 
quality control. 





Faster fabricating with fewer rejects is made 
possible with soft and ductile Carpenter 
Stainless Strip. Uniformity of gauge and 
working properties—coil after coil—reduces 
rejects and saves time. And note how the 
long edges on this part wer> folded flat on 
themselves without cracking. 


Be (carpenter STAINLESS STEELS 


BRANCHES AT Chicago, Cleveland, Detroit, Hartford. St. Louis, Indianapolis, New York, Philadelphia 
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design without much trouble, except 
with the designers. 

9. An instrument of satisfactory 
accuracy is available for proving how 
much air is in circulation. 


Corrosion Preventive Oil and 
Aircraft Engine Preservation 


By A. P. Ayers, Pratt & Whitney 
Aircraft Co. 


ArT™ a year’s use of the new air- 
craft engine preservative oil by 
the majority of aircraft engine build- 
ers, the industry is not completely 
satisfied that this new oil has reached 
a stage of development where improve- 
ment is neither necessary nor possible. 
Laboratories of independent engine 
manufacturers have found non-uni- 
formities in its corrosion inhibiting 
properties from one lot to another, 
although the oil is procured to the same 
specification, either Army-Navy Aero- 
nautical Specification AN-VV-C-576a 
or the equivalent SAE specification 
AMS 3072a. A _ standard humidity 
cabinet is now under development to 
achieve the desired correlation of data. 
The preservative oils which are now 
being generally supplied are giving 
neither consistently good humidity cab- 
inet results nor corrosion-free protec- 
tion in the field. Regarding the stand- 
ardization of oil oxidation equipment, 
the members of SAE Subcommittee 
E-9 look for a test procedure to come 
from a group of experts in the fuel 
and lubricants field. It is recognized 
that some of the improving agents 
needed are on the critical list. The 
challenge therefore, to the petroleum 
industry is to provide a better pre- 
servative oil that does not depend upon 
critical material. An opportunity very 
definitely does exist for some develop- 
ment laboratory to produce a product 
for which there will be a great demand 
and a large market. 


A New Laboratory Method of 
Evaluating Ring Sticking Ten- 
dencies of Aircraft Oils 


By L. W. Griffith, V. E. Yust, and M. E. 
Schramm, Shell Oil Co. 


shew development work which led 

to the test described in this paper 
covered a period of several years and 
was primarily a study of ring sticking 
in various types of engines using a 
wide variety of test methods. During 
the course of this work it soon became 
apparent that the most important 
single factor in any ring sticking test 
procedure was the ability to detest 
when ring sticking had progressed to 
the same degree on all tests. A meth- 
od was developed which permitted the 
actual tangential force required to 
move the ring in the groove to be 
measured at momentary stops period- 
ically during the test. 

The application of this method to a 
CFR L-head engine was accomplished 
by cutting an opening in the cylinder 
wall which exposed the lower half of 


48 


Fig. 8—Force re- 
quired to move 
piston rings dur- 
ing representative 
test using special 
rotating tool. 


Force to move rings - Pounds 


the top ring when the piston was on 
bottom dead center. A small notch was 
cut in the bottom half of the first and 
second rings and the rings pinned to 
keep the notch in line with the open- 
ing in the cylinder wall. By means of 
a pointed steel lever pivoted outside the 
engine and engaging the notch in the 
ring, the force required to rotate the 
ring in the groove within the limits 
allowed by the pin was measured on 
a spring scale. 

The severity of the test was ad- 
justed by varying the jacket and pis- 
ton temperatures until ring sticking 
would occur in a reasonably short time 
on present-day commercial aircraft 
oils of known satisfactory perform- 
ance in this respect. The performance 
of unknown materials could then be 
judged by determining the length of 
time necessary for them to stick the 
rings to the same degree as the refer- 
ence oils. The conditions chosen were 
briefly as follows: 

Jacket temperature.300 F 

Oil temperature..... 175 F 

Air temperature....150 F 

eee rere 1200 rpm 

Air-fuel ratio For maximum 
mal plug 
ture 

4% hp, approximately 

Under these conditions the average 
commercial straight mineral aircraft 
oil produced ring sticking in about 8 to 
10 hours (see Fig. 8). One oil was 
chosen as a reference and the ratings 
of all other oils expressed as a per- 
centage of the ring sticking time on 
this oil. The sensitivity of the test is 
illustrated by ratings obtained on a 
series of oils of known performance: 

Relative Ring 
Sticking Rating 
% of Reference 


ther- 
tempera- 


Power output 


Service 

Performance 
Average 
Average 
Average 

Poor 

Fair 

Good 


Oil 
Reference oil 
Commercial oil A 
Commercial oil B 
SAE Group IV oil No. 17 
SAE Group IV oil No. 16 § 
SAE Group IV oil No. 18 180 

Although a test of this type can be 
used only in early development work, 
care must be used in the interpretation 
of results to avoid erroneous conclu- 
sions. Ratings obtained from this test 
as described represent only one point 
on the temperature-ring sticking time 
curve, and ratings obtained at another 
temperature may conceivably show 
somewhat different trends, particularly 


Top comp. Ring 
10% stuck 


2nd. comp 
Ring free 





§ 7 
Operating time - Hours 


with additive type oils. It is therefore 
essential that, for results which will be 
valid for a wide range of service con- 
ditions, a complete temperature-ring 
sticking time curve be obtained. 


Operation of Engines Under 
Emergency Conditions 


+ By Warren G. Brown, Caterpillar 
Tractor Co. 


T HAS been indicated that Diesel 

fuels of the higher quality will be 
difficult to obtain after the end of the 
war, and that lower cetane fuels must 
be burned for the Diesel to survive. 
This is actually being done, as is in- 
dicated by the trend to fuels of 35 to 
40 cetane values for general consump- 
tion on the West Coast. Investigations 
are even now in progress, in both 
laboratory and field, to determine the 
operational characteristics of such 
fuels and the corrective measures 
necessitated by their use. 

Operation in colder territories with 
28 to 40 cetane fuels requires that en- 
gines be idled during non-working 
hours to insure immediate resumption 
of operation when necessary. A shut- 
down of the engines in many cases calls 
for the draining of fuel and lubricat- 
ing oil for heating in order to start. 
Fires are sometimes built beneath 
tractors to help maintain fluidity of the 
lubricant as well as to heat the engines. 
Some of the fuels supplied for such 
service have assumed the consistency 
of gelatin in temperatures ranging 
from —40 F. to —60 F. The difficul- 
ties with such material can readily be 
appreciated, especially with respect to 
transfer pumps, fuel filters and fuel 
lines. Fuel filter life is materially 
shortened and many filters have to be 
replaced weekly. This shortening of 
filter life might indicate the presence 
of some recycled stocks. Operations 
under these extreme conditions must 
continue, but if they are to be serviced 
with low cetane fuels there is a definite 
necessity for further experimentation 
to provide corrective measures to in- 
sure uninterrupted operation and pre- 
vent unnecessary overhauls. 

Economics of petroleum refining will 
place limitations on the characteris. ics 
of the fuels to be used which may viti- 
mately result in modifications of the 


(Turn to page 88, please) 
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@ wins battles...man-power, 


fire-power and / ighting horse-po wer! 


THE STEEL 

| MILLS NEED 

| MORE SCRAP! 
SEND YOUR 

| SCRAP TO 

| WAR! 








PISTON RINGS—PISTONS—CYLINDER SLEEVES 


Fighting horse-power, designed by American engineers, built by American 
craftsmen, driven or flown by American youth—has no match on this earth. 


Americans, cradled in the family car literally since babyhood, are the most 
motor-wise lads on earth. They take to anything from a jeep to a thirty-ton tank- 
transporter like a Briton to his beef. They'll fly and fight a four-motored bomber 
as naturally as their ancestors fought with flintlocks. 


It's a privilege and an honor to have a hand in equipping these fighting young 
men with the magnificent tools of Victory created for them by American engi- 
neering. Sealed Power piston rings by millions are safeguarding precious 
engine power on land, sea and in the air. 


Our engineers are working closely and effectively with those of leading man- 
ufacturers of gasoline and Diesel Engines for all types of service. 


SEALED POWER CORPORATION 


Muskegon, Michigan * Windsor, Ontario 
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Recent cutbacks in the manufacture 
of aircraft engines, the closing of four 
small arms ammunition plants and the 
halting of construction of three alum- 
inum extrusion plants not only are il- 
lustrative of the fluidity of warfare but 
also testimony to the increased effi- 
ciency and output of many plants turn- 
ing out war materials. The Buick 
Motor Division of General Motors re- 
cently laid off 2,500 employees in its 
new aircraft engine plant at Melrose 
Park, Ill., and 3,000 employes making 
aircraft parts at Flint in line with ad- 
justments in schedules by the Army 
Air Forces. Buick manufactures the 
Pratt & Whitney R-1830 aircraft en- 
gine, which is used to power the Con- 
solidated B-24 bomber and the Douglas 
C-54 Skymaster. As production of these 
two plane types is being increased, espe- 
cially the heavy bombers, the cutbacks 
at Buick presumably reflect the fact 
that the output of engines is consider- 
ably ahead of the airframes. There- 
fore, a large enough bank of engines 
for original installations and spares is 
on hand to permit a lower production 
rate and the release of excess man- 
power which can be used advantageous- 
ly in other plants badly in need of ad- 
ditional employes. 

Buick announced in October that it 
had produced 25,000 Pratt & Whitney 
engines in the 21 months that it had 
been manufacturing them. That is 
enough to equip more than 3,100 four- 
engine planes, allowing 100 per cent 
spare engines. In addition, Chevrolet 
Motor Division of GM is making Pratt 
& Whitney R-1830 engines at North 
Tonawanda, N. Y. Buick announced its 
October output as aggregating 4,000,- 
000 hp., which at the last announced 
horsepower rating of 1,200 hp. for the 
engine, would make the monthly output 
in excess of 3,000 engines. 

The Ordnance Dept. has announced 
the closing by Dec. 31 of the Lowell 
(Mass.) Ordnance plant, employing 
3,500 workers and operated by Reming- 
ton Arms Co.; the Utah Ordnance 
Plant at Salt Lake City, employing 
8,000; the Milwaukee Ordnance Plant, 
employing 5,000 and operated by U. S. 
Rubber Co., and the Scioto Ordnance 
Plant at Marion, Ohio, employing 1,900. 
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Production Cutbacks and Layoffs 
Come as War Production Soars 


Cuts in Engine, Ammunition and Aluminum Output 
Due to Increased Plant Efficiency and Changing Needs 


The Lowell and Milwaukee plants have 
been making .50-caliber cartridges. In 
addition, the St. Louis Ordnance Plant 
is releasing 10,000 of its 25,000 em- 
ployes. In announcing the closing of 
these plants, Maj.-Gen. L. H. Campbell, 
Jr., chief of ordnance, asserted that the 
U. S. has all the small arms ammuni- 
tion that its armies and those of its 
allies can use, and more. These large 
supplies are due to production records 
far in excess of expectations, more as- 
surance of ammunition arriving safely 
overseas due to diminution of the sub- 
marine menace and the superior de- 
structive power of incendiary ammu- 
nition, saving other ammunition. In 
line with increased manufacturing effi- 
ciency, Brig.-Gen. B. O. Lewis, chief of 
the Boston Ordnance District, said that 
whereas 4,466 workers were required 
to produce 1,000,000 rounds of small 
arms ammunition a day last year, this 





PNDUS TRY 


When Will the Act End? 





output today can be achieved by 1,832 
workers. 

The cutback in aluminum extrusion 
facilities by WPB marked by the r.vo- 
eation of priority ratings, halted  on- 
struction of a $20,000,000 plant being 
built by Reynolds Metals Co. at Mem- 
phis, and a $17,000,000 plant for the 
American Brass Co. at Columbus, Neb., 
as well as stopping the remodeling of 
a former railroad equipment plant at 
Hammond, Ind. The latter was to be- 
come an aluminum extrusion plani to 

(Turn to page 70, please) 


FEA Not Designing 
Any New Automobile 


It can be said on the authority of 
Alex Taub of the Foreign Economic 
Administration that neither that Gov- 
ernment agency, nor any other, is e- 
signing any kind of automobile for use 
here or in any other part of the world. 
It is understood that a rumor to the 
effect that such a designing enterprise 
is under way has been more or less 
widespread and has created a consi<er- 
able amount of futile correspondence 
with those who may be interested in 
the components of such a vehicle. 








“Out of a clear 
vision and unshak- 
able confidence in his 
heart, the American 
man believes he can 


of his times, what- 
ever his times may | 
be. * * * He drives 
steadily on, until he 
learns a trade or a 
profession, or founds 


a business, or develops Whur MAKES You So AwFutly CLeveR?’ — 
his tand and his : A. 
future. * * * America J ~ heures Carrol. =~ 
abounds with suc 7 = 
men. Their credit is ———— F oe 
character. Their funds SSS 7 

are faith and hard —_— =< 

work. Their = . 


purpose — 2 
is the American way 7 
of life. 

“Surely there are 
greedy men and vi- 
cious men, as mean as 
snakes. and as cun- 
ning. But they are 
parasites on the 
American scene, as 
they are in any com- 
munity where they 
appear. What thought- 
ful person would say 
that sich scavengers 
limit the proaress of 
life and that therefore 
the politicians should 
be our keepers?” 


Henry J. Taylor 
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A Slogan For Every American 


The 900-lb charge reaches soak tem- 
perature in 30 minutes, and is held 
there for an hour and a quarter. This 
relatively long soak at low temper «ture 
of course relieves stresses while rctain- 
ing all possible hardness. And, to any- 
one with a tempering problem, this 
soak demonstrates the uniformity « { the 
Homo; because ability to heat « big 
mass with uniformity at low tempera- 
ture is a severe test of tempering per- 
formance. 

If you want us to try to help ina a 
specific tempering situation, outline it ere 
and an L&N engineer will call. Or, if J tha 
a well-illustrated, detailed, descriptive is a 
catalog meets your needs, ask for No. of 


T-625. gov 


den 


Ninety thousand machine-gun-cartridge links—a 900-lb batch—being loaded into a Homo Method gatos ” salc 
Furnace for the uniform tempering whieh helps the Edward Katzinger Co., Chicago, to supply the a ois perry etetbabetttens : meret ttt: Se) aga 
Army with several million perfect links per week. There are practically no rejects from tempering. “| PEERS LEER te q 

Insert shows how cartridges are linked by these highly special parts. ABRCC EMH GANT REE an UH CHB DRI RT STITT ooh en 





“PRACTICALLY NO REJECTS” sd 
efor te typo TT PT i Am 

. . rete ae ee peri y as 

of 100%-Tested Cartridge Links, Homo-Tempered © eee _ 
ees Ses BERR ROS A RERBO RE ARDEE Gaede cau = tim 

Because every machine-gun cartridge ‘ ek ave ST da kin 
“link” is pull-tested, and every defec- r. - ; Fe aa) Vad mat 
tive one rejected, the tempering of links —& 3 ere Os POT ATRL UALS Git B pro 
is one of the most exacting operations ~ i SA | 5B ent 
to be found in today’s war industry. In Hy) if = 
fact, the uniformity required is so high ‘ . : : Ci ie 
that tempering was a source of many | i \ | io oH POs, eS 
rejects, until the Homo Method was [Rai 4 - Ra.) if, ee lt Tae eu LLO ty TILER PELE A res 
adopted. But now, with batteries of 7 . . : eT TE iinet TB the 
Homo Furnaces used for these links, 3 ? ee or reea vis eneaH en peMia ey CT RVEVNAPURGHAROTORRALANS SOOTY P Thi 
tempering almost never causes a reject. ‘ Ho TTT eT Tm, nec 
Links by the million are “pulled,” take SIVE 
no set at all, and go on to the ammuni- vg 
tion-assembly plants. iio 
see] 
FP 
ficu 
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Links come to the Homo Method 
Furnace after hardening, quenching in 
No. 2 Soluble Oil, and washing. They dies 
are dumped, 900 lb at a time, directly a CHOOT Gene PEG Ge! Hh eq 
into a 39” x 36” Homo work basket. i A A) Tbe TD tha 
With each batch, the metallurgical de- _ SSS aeRO EEERE ECE RES Bl ony 


° ° “Set your pyrometer to hold the next batch at (such-and-such) degrees,” says the foreman, pointing ff TO. 
partment specifies the exact tempering to the Micromax chart—and the Micromax brings the links up to temperature in minimum time ee 
temperature ; this varies with slight and holds them there, without overshooting or falling away, just as its setting directs. The rason 
variations in steel analysis, and one the Homo Method gives such dependably close control is that its Furnace and its i meager w ord 
° d f h H up to make full use of the uniformity of genuine Homo forced-convection heating plus Micr max J In 
important advantage o the omo accuracy and sensitivity and dependability. The result is the uniform temperature shown 0b) the ani 
Method is that it hits and holds the chart at the right. Su: 
desired temperature so exactly “on the B ar 
nose.” even though preceding batches res 

e ° LEEDS & NORTHRUP COMPANY, 4966 STENTON AVE., PHILA., PA. lis 
may have been required to run slightly ae dis 
ca’ 


higher or lower. 
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Metal Market Outlook Clarifying 
As Wartime Restrictions Are Eased 


Sn 


wi: 


By W. C. Hirsch 


Vis bility of what is ahead in the 
metal market is generally expected to 
be corsiderably improved by the time 
the turn of the year comes around. Not 
only i: there in prospect further easing 
of wa: time restrictions, that have until 
now held up considerable statistical in- 
formation, but WPB has already an- 
nounced a number of decisions that in- 
dicate a gradual transition to more nor- 
mal conditions, such as the winding up 
of the Copper Recovery Corporation. 

Frecr use of chromium in the manu- 
facture of stainless steel is provided for 


in a new formula for calculating stain- 
less steel meltings. Use of slightly 
greater amounts of prepared chromium 
than heretofore is sanctioned. There 
is also under discussion the advisability 
of eliminating allocation restrictions 
governing the distribution of molyb- 
denum. Stockpiles of molybdenum are 
said to give every possible assurance 
against future contingencies. Molyb- 
denum has played a stellar role in war 
steels, demand for which now appears 
to be receding. 

According to Charles M. Parker, 
American Iron & Steel Institute, who 
has been a leader in the National 
Emergency (NE) steel program, peace- 
time demand for alloy steels of all 
kinds may be expected to be approxi- 
mately 7 per cent of the total steel 
production, as compared with the pres- 
ent rate of 16 per cent. Just what the 
post-war ratio of alloy to plain carbon 


steel production will be, depends in a 
large measure upon conditions that can- 
not now be foreseen, especially so with 
respect. to the extent of demand from 
the aviation and automotive industries. 
This, :owever, makes it all the more 
necessary that transition from exclu- 
sive war material production to part 
out put for civilian needs be facilitated 
as much as possible, and this is exactly 
What ‘lifting of allocation regulations 
seeks ‘0 accomplish. 


Pu-chasing agents report less dif- 


ficult, in obtaining acceptance of or- 
ders both hot rolled and cold finish- 
ed stecl bars and much less trouble 
than +x months ago in the placing of 
order for special sizes. Electric steel 
proc rs are said to have enlarged 
thei ules staffs and to be soliciting 
orde | more intensively than they have 
in time. Demand for steel sheets 
an ates continues at a high rate. 
Su: ions of active furnaces, which 

ported occasionally, are not the 
io f cancellations, but are due to 
is 


‘ties between ingot and finishing 
ca} ties, 

“nile no one would be so foolhardy 
as predict a price range for any 
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aller Relative Postwar Demand for Alloy Steel Expected 
h Automotive and Aviation Requirements a Major Factor 


product in the post-war period,” said 
E. B. Wilbur, New York manager for 
the Aluminum Company of America at 
an American Marketing Association 
meeting the other day, “lower costs of 
operation due to greater production in- 
dicate but one probable direction in 


which the price of aluminum can go. 
The price has dropped since we en- 
tered the war from 20 cents io 15 cents 
a pound, and it is interesting to remem- 
ber that the civilian economy has not 
felt the benefits of this price drop. This 
drop will play an important part in 
assuring a market for aluminum.” 
Secondary aluminum has recently sold 
at 2% to 3 cents a pound below ceiling 
prices. 


Advertising Note 


J. Walter Thompson Co., New York 
advertising agency, has been awarded 
the account of the Ford Motor Co. 





COLLET-TYPE GAUGE 
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A New 


that 
multiplies the life of STANDARD 
PLUG GAUGES 


This new development, PLAST-O-LOCK (pat. applied for), by Turner brings to 
industry a plastic collet-type gauge that greatly increases the life of standard plug 
vauges. This PLAST-O-LOCK gauge features a collet of plastic, slotted and tapered to 
fit into the tapered end of a standard plastic handle. With PLAST-O-LOCK, the 
holding area of plastic against the gauges surface does not scratch or burr, thereby 
allowing use of most of the gauge’s length. For example, as the “go” and “no go” ends 
are worn beyond allowed tolerances they are simply cut off, thus leaving an unused 
end ready for gauging. To illustrate further, if a saee no deeper than 14” is being 
checked, as many as 8 fresh gauging sections may be obtained from one standard 
leneth “go” gauge as furnished with Turner’s PLAST-O-LOCK. This obviously elimi- 


nates the necessity of salvaging used gauges. 


ee @ @ 
_ aoa 
Turner Gauging members for use 
Multiplies the life of the plug gauge. 


with Turner’s PLAST-O-LOCK col- 
let-type gauge can be obtained in 1. 


steel, chrome, tungsten carbide or 


Nor-Bide. When sending your order Collet will net mar a lapped or polished surface. 


specify the type you require. 
« Used with plastic handle the gauge has a more sensi- 


. er tive feel in the hands of an inspector. 
For a complete description of the 


PLAST-O-LOCK Gauge, 


write us On your company stationery. 


» 


wire or Is easy to make length adjustment because slot is pro- 


vided for end wrench. 


PLAST-O-LOCK size range from .050 to .690. 


| ORNER G&G BINDING Company 


2622 HILTON ROAD ° ° e ° FERNDALE, MICH. 
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Unions Seek Pay Increases and 
More Liberal Vacation Bonuses 


Detroit Victory Council Is Helping to Meet 
the Manpower Situation on a Community Level 


Endeavoring to obtain a true ap- 
praisal of Detroit manpower needs and 
untapped labor sources, the Detroit 
Victory Council has undertaken a sur- 
vey of women available for war work, 
while the Detroit Regional War Man- 
power Commission will canvass war 


plants in an effort to gain the latest 
picture of their future labor require- 
ments. A house-to-house canvass by 
the Office of Civilian Defense in se- 
lected neighborhoods by the sampling 
method is expected to yield the nec- 
essary information on the number of 





DETREX CORPORATION 


DETROIT 27, MICHIGAN 





A 
CLEANING ENCINE ERE 


oS SP 
[OE TREX 


2 a a 


fou'll find this 

16 Page Booklet 

EXTREMELY | 
HELPFUL 


@ An outline of various types of | 

solvent degreasing machines, oper- 7 

ating methods and solvents used. 

@ A discussion of avoidable solvent ' 

losses which when given proper at- 
7 7 4 


tention result in ical 





@ Information on various hand-- 
operated and conveyorized Detrex; 


Copies of this booklet will be 
mailed to you without charge 
or obligation. Inquiry should 
be made on your company 


letterhead. 








additional women workers who « 
recruited for Detroit industry. . 
vey in August, 1942, by the Wa: 
duction Board brought a registrat: 
300,000 women, of whom 170,000 

they were available for war work 
cording to the Michigan Dept. o 
bor and Industry, 28 per cent <« 
employees in Michigan manufact 
industries are women. 

Last September the WMC estir. ated 
that 95,000 new workers wou!’ be 
needed in Detroit industry by next 
March. So far only about 10,000 ddi- 
tional employees have been added Al.- 
though the draft may take 45,000 men 
from Detroit war plants in the next 
half year, some members of the Vic- 
tory Council believe that the WM& es- 
timate of manpower needs is too high. 
Plants are accustomed to overestimate 
their labor requirements in order to be 
on the safe side. However, receni. re- 
visions and cutbacks in war production 
schedules may be reflected in lower la- 
bor needs and the 95,000 estimate may 
prove too high. 

The Detroit Victory Council is 
ing meet the manpower situation on a 
community level as has been recom- 
mended by Bernard Baruch and Don- 
ald M. Nelson. Dr. Warren Bow, su- 
perintendent of Detroit schools, is the 
chairman and the members include rep- 
resentatives of industry, labor, the 
churches, utility services, inter-racial 
groups, women’s activities, social agen- 
cies, public health, government agen- 
cies, public transportation, housing, 
recreation, day nurseries and OCD. 
The full council meets weekly. 

The council’s objective was aptly 
stated by Victor G. Reuther, of the 
UAW-CIO, at the opening meeting 
when he said, “We hope to balance the 
community’s manpower and gear it to 
the war effort. We’re going to try to 
prove that free labor and free man- 
agement, working together, can do a 
better job than any form of labor draft 
or other governmental labor control.” 

Ford Motor Co. has countered the 
drive of the UAW-CIO to break the 
Little Steel formula by refusing to en- 
ter into negotiations for a 10 per cent 
wage increase as requested by Richard 
T. Leonard, director of the union’s 
Ford Dept. The company said that 
under the present contract wage nego- 
tiations can be opened only in the 
event that changes in the national 
wage policy necessitate adiustments 
and no such changes have taken piace. 

“The WLB and the director of eco- 
nomic stabilization is controlling and 
we cannot see where negotiations be 
tween the parties could be productive 
of any benefits at this time,” wrote the 
company. Ford also refused to 1 
tiate on the UAW-CIO demands fo 
tablishment of a post-war labor sec 
ity fund, revision of the vacation bonus 
for increased benefits and subsidiz: tion 
of employees’ insurance premi:1ms, 
holding that such matters were ou'‘side 
the meaning of the agreement. U ader 

(Turn to page 152, please) 
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HE Allied Forces forge steadily onward —big 


“ : Pa artillery pieces, huge lorries and tractor-trail- 
on - ; ee ae ers keep pace with courageous fighters. Whether ° 
' : om . grinding up steep hills or creeping down danger- 
n’s _— ous grades, thousands of these machines of war are 
nat | N always kept under safe and complete control by 
oa Warner Electric Brakes. In tropical heat and are- 
nal z tic cold alike, Warner Electric Brakes are not af- 
nis OE fected by weather. After the war, America’s great 
e | fleets of motor trucks and many other types of pow- 
nd fF er equipment will be braked electrically—for war- 
= H proved Warner Electric Brakes will then be avail- 
the able for an ever-increasing range of applications. 


Warner Electric Brake Mfg. Co. 


Beloit, Wisconsin 
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CONTROLLED SPLIT-SECONDB STOPPING POWER FOR ANY PURPOSE 
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Copolymer Corporation’s 
Synthetic Production 


While definite figures regarding out- 
put cannot be given owing to govern- 
ment restrictions, the Copolymer cor- 
poration, according to its president, A. 
L. Freedlander, “led the parade” dur- 
ing the months of July and August in 
the production of synthetic rubber. The 
following companies comprise the Co- 
polymer Corporation and are engaged 
in the operation of the plant in Baton 
Rouge, La., for the Government: Arm- 
strong Rubber Co., The Dayton Rubber 
Mfg. Co., Gates Rubber Co., Lake Shore 


Tire and Rubber Co., Mansfield Tire 
and Rubber Co., Pennsylvania Rubber 
Co., and Sears, Roebuck and Co. 

Reference to the accomplishments of 
this organization was, unfortunately, 
omitted from the article “How Good 
Are Synthetic Tires?” by E. L. Warner, 
Jr., which was published in the October 
15 issue of this magazine. 


New Ideas and 
Inventions Wanted 


Your Government wants your ideas 
and inventions which will help win the 
war. Smaller War Plants Corporation, 





IT TAKES 
LIGHTS TO 


The sleek new ships of the Navy’s 
vital air arm aren’t always blacked 
out. Elaborate lighting-systems are 
a part of their intricate construction. 
Arrow Formation Lights, Anchor 
Lights, and Dome Lights, built to 
strict Navy specifications, are add- 
ing to the safety and comfort of 
their crews. Here at home, Arrow 
Auxiliary Lighting for cars, trucks, 
and buses is helping to speed war 
workers and vital war materials 


safely on their way. 
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FORMATION LIGHTS 
ANCHOR LIGHTS 
DOME LIGHTS 


peatomotive 
SEALED-BEAM 
HEADLAMPS 
FOG LAMPS 

MARKER LIGHTS 
STOP LIGHTS 

MIRRORS 
REFLECTORS 
DIRECTIONAL SIGNALS 








SAFETY DEVICE CO. 


MT. HOLLY, N. J. 








through the Technical Develop: ent 
Section at 226 West Jackson Blvd., Shi- 
cago, is set up to handle these new 
inventions and ideas. Already they 
have handled hundreds of new dev: |op- 
ments and devices and many hav. al. 
ready gone to the “front” in the ser. 
vices of our Armed Forces. any 
others have stayed on the home ‘vont 
to help boost civilian morale. 

One simple invention might shcvten 
the war by months. Another m ‘ght 
save thousands of lives! 

If any reader of AUTOMOTIVE & AvI- 
ATION INDUSTRIES has an invention or 
idea that will help your Governn:ent, 
we urge you to contact immediaiely: 
Smaller War Plants Corporation, T 2ch- 
nical Development Section, 226 V/est 
Jackson Boulevard, Chicago 6, Illinois. 


WPB Eases Restrictions 
On Anti-Freeze 


The sale of certain petroleum base 
anti-freeze has been permitted by the 
War Production Board. This action was 
taken after the Appeals Board of the 
WPB had granted three exceptions to 
the terms of Limitation Order L-258 
which prohibits manufacture and sale 
of salt and petroleum types of anti- 
freeze. 

The exceptions were granted to the 
Great Northern Chemical Co., Oak 
Park, TIll., manufacturer of ‘“No- 
Freeze”; Motoroyal Oil Co., Denver, 
Colo., which makes “Freeze-Proof” and 
the Middle States Mfg. Co., Salt Lake 
City, Utah, producers of “Safas.” The 
products sold under these trade names 
are refined petroleum base anti-freeze 
solutions. 


R. Laurence Vaniman 


Resigns from WPB 


R. Laurence Vaniman has resigned 
as director of the Automotive Division 
of WPB effective January 1 to become 
vice-president in charge of exports for 
Fruehauf Trailer Co. Mr. Vaniman 
has been with WPB since February 
1942 and succeeded E. C. Kanzler as 
director of the Automotive Division in 
August 1942. Prior to his affiliation 
with WPB he was with the Export Di- 
vision of Chrysler Corp. for 13 years 
having been in charge of export sales 
in South Africa when the war began. 


Kelsey-Hayes to Expand 


Kelsey-Hayes Wheel Co. has ta‘<en 
steps to acquire stock of French & 
Hecht, Inc., Davenport, Iowa, manu/ac- 
turers of steel spoke wheels for a/ri- 
cultural and road machinery. Purchase 
of all French & Hecht stock will re 
quire a cash payment of $731,280 «nd 
issuance of 73,128 shares of Kelsey 
Hayes class B stock. The Iowa frm 
would be operated as a subsidiary of 
Kelsey Hayes. 
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PROCESS 
CONTROL 


is /mnporlant 


FOR OIL SEALS 


To obtain maximum sealing efficiency with a 
minimum of skin friction (power loss) requires a 
balance of experienced engineering and closely 
controlled manufacturing. 


Chicago Rawhide engineers have specialized in 
fluid sealing problems for the last 20 years. They 
are familiar with all the possibilities and limita- 
tions of fluid seals. In addition, Chicago Raw- 
hide’s research laboratory is constantly at work 
investigating improved methods of manufactur- 
ing and testing new designs. 


Because the effectiveness of the seal depends 
so much on the sealing member itself, Chicago 
Rawhide operates its own tannery for leather 
seals and its own Sirvene synthetic rubber plant 
for the production of rubber seals. Every manu- 
facturing process from the raw material to the 
finished product is under close control. Conse- 
quently engineering specifications can be fully 
satisfied and the performance of the finished 
product assured. 


CHICAGO RAWHIDE 
MANUFACTURING CO. 


1310 ELSTON AVENUE e CHICAGO, ILLINOIS 


PHILADELPHIA ¢ CLEVELAND * NEW YORK « DETROIT 
BOSTON °¢ PITTSBURGH ¢ CINCINNATI 


65 Years Manufacturing Quality Mechanical Leather 
Goods Exclusively and now Sirvene Synthetic Products 
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Ve"p, oducts fv Miveratt 


New Device to Control 
Temperature in Planes 


Now being installed as standard 
equipment on atleast one type of U.S. 
war plane is a new device called the 


Temp-Turb which automatically con- 
trols the temperature of flowing air in 
ducts. Company’s appliance and mer- 
chandise department. 

The Temp-Turb is manufactured in 
the General Electric factory at Ontario, 





BUELL AIR{COMPRESSOR 


UELL Air Com- 

presscors are used 
on bomber and 
fighter planes to op- 
erate brakes and 
machine guns. Here, 
where reliability is of 
first importance 
their fine 
ship and precision 
manufacture pay real 
dividends in depend- 
able operation. 12 
years of operation on 
cars, trucks, buses 
boats end railway 


workman- 


trains was the prov- 
ing ground for their 
adoption as an 
aviation accessory. 
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ACTUAL 
SIZE 
. 
WEIGHT 
_ 








AVAILABLE 


BUELL MANUFACTURING CO. 


Dept.AA, 2975 COTTAGE GROVE AVE., CHICAGO, | 


il 
ae 


wi!) 
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UELL Air Com- 

pressors can be 
operated at speeds 
of 2000 to 3400 
R.P.M. Pressures in 
excess of 225 pounds 
are built. Safety con- 
trol of air pressure 
is automatically han- 
dled by Buell design 
and retention of air 
is assured thru pre- 
cision valve construc- 
tion. Self contained 
oiling, bronze con- 
necting rod .and 
bearings. Moving 
parts are held to a 
tolerance, of .0002”. 


MITT 

















DISPLACE - 
MENT 
1.2 CU. FT. 
AT 3500 
R.P.M. 











Cal., and sales of the Temp-Tur! 
being handled by the Aviation Div s 
of General Electric Company, Sch 
tady, N. Y. 

In current production, Havoc 
attack Bombers are being equi 
with the Temp-Turb for regulating 
temperatures in cabin warming 
windshield defrosting. According 
G-E engineers, automatic control of 
temperature of flowing ducted ai 
provided by Temp-Turb, can als 
used to advantage in conjunction 
wing de-icing equipment, and ca 
retor air intake for planes, as wel 
in many other applications. 

The Temp-Turb develops consi 


The G-E Temp-Turb 


able power on the windmill principle, 
from the velocity of the air flowing 
through it. Its rotor, which resembles 
a rotating fan, has blades which change 
their pitch in accordance with tempera- 
ture changes. When the air flowing 
through is cooler than the desired tem- 
perature, the blades are pitched so that 
the rotor turns in a clockwise direction. 
When the flowing air is warmer than 
the desired temperature, the blades re 
verse their pitch, and the rotor turns 
in a counter clockwise direction. Wen 
flowing air is at the desired temper 
ture, called the control point, the ble 
have no pitch at all and the rotor 
mains motionless. 

The power developed by the Te 
Turb is sufficient to operate val 
shutter:, gates, flaps and other 
chanical devices which can control t 
peratures by regulating the velocit: 
the flowing air through a heater, 0: 
adjusting the fuel intake at the he: 
or by mixing hot and cold air. 

Tae Temp-Turb provides a molv 
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SPLICING WING SKIN 
OVER CORRUGATIONS...RAPIDLY 







SOLID RIVETS / 


yet Cciccccctema ey. oa 


; é £ 





V4 THEN wing skins riveted 
to corrugations are 
spliced, the quickest and easiest 


way to do the job is with 
Ou Pont Explosive Rivets. 


Du PontExplosive Rivets greatly 
simplify this operation ... help 
speed it up. 

The rivets are placed in drilled 
holes. The tip of an electrically 
heated Du Pont Riveting Iron is 
applied to the rivet head. This 
fires a tiny charge in the shank of 
the rivet, forming a strong, bar- 
rel-shaped blind head that firmly 
sets the rivet in place. And the 
one-piece shank results in the 
nearest thing to a solid rivet. 








» UNEXPANDED 


qUPIND- 


EXPLOSIVE RIVETS 


Another typical job 
for Explosive Rivets 


. ae se z ~ 
SAAS SA aE 


It’s fast .. . and one operator 
can easily do it. Find out about 
time-saving Du Pont Explosive 
Rivets now. Millions of them are 
used on production lines and for 
maintenance and repair work in 
leading plants. Write E. I. du Pont 
de Nemours & Co. (Inc.), Explo- 
sives Department, 5494 Ne- 
mours Bldg., Wilmington, Del. 
—5-238 General Motors Bldg., 
Detroit, Mich.—5801 South 
Broadway, Los Angeles, Calif. 














REG. VS. PAT. OFF. 


eer) EXPLOSIVE RIVETS 


sa EXPANDED 
The one-piece blind fastener with a solid shank 
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ing, rather than an on-off adjustment. 
The greater the departure from the 
desired temperature, the more power is 
developed by the rotor and applied to 
thé controls which correct the tempera- 
ture. It requires no external source of 
power other than that obtained from 
the velocity of air flowing through it. 
Temp-Turb is designed to operate in 
any weather condition and in ambient 
temperatures "ranging from minus 70 
degrees F. to plus 250 degrees F. 


Miller for Large 
Airplane Wing Spars 


The Farnham Manufacturing Com- 


Farnham spar 
miller 





And look to the 
Bendix* Drive for 
fast, dependable 
starts 


Soldiers driving amphibian jeeps 
are enthusiastic in their praise. 
They’re telling their buddies that 
they intend to own one of these 
amazing land-sea cars when the 
war ends. And doubtless, the am- 
phibian jeep is but one of many 


The Bendix Drive is an important THE 
member of “The Invisible Crew’’— 
precision equipment which more 
than 30 Bendix Plants from coast 
to coast are speeding to our fight- 


ing crews on world battle fronts. 


ECL Uae MAC HA 


revolutionary, new vehicles that 


will appear on the scene after the 
peace. But there’s one point on 
which you can set your mind at 
rest. The famous Bendix Drive, 
adapted to practically every type 
of war vehicle, will meet any de- 
mand growing out of the post-war 
years. Yes, regardless of engineer- 
ing changes, you can look to the 
Bendix Drive to continue to 


deliver fast, dependable starts. 


INV/SIBLE CREW 


“TRADE MARK OF THE BENDIX AVIATION CORPORATION 


INE Divi S20 WN 








pany, Buffalo, N. Y., announces 
delivery of what is said to be tie 
world’s largest spar miller to a well 
known aircraft manufacturer. Over-.ll 
length of the machine is listed as 91 ‘t. 
with a table length of 80 ft. Two car- 
riages, having a total of six milling 
spindles, travel the length of the bed 
during the milling operation. The two 
carriages operate independently from 
each other. They are used simultane- 
ously when milling long spars, per- 
forming as many as six operations at a 
time, or independently on short spars. 
Horse-power for the spindles ranges in 
three figures. 


All Purpose Fastener 


A new fastener has been developed 
by Nigg Engineering Co., Covina, Cal., 
to meet both the Army Air Forces speci- 
fication AN-F-8 and the Air Service 
Command requirements for a universal, 
self-adjusting fastener. 

The Nigg Fastener accommodates 
total sheet thicknesses from .025 in. to 
.260 in., yet locks and unlocks with only 
a quarter turn. The adjustment is con- 


Nigg Fastener 


trolled by a central screw which moves 
a sliding crosspin sleeve through 
range of .235 in. The adjustment 
made from the outside to any desir 
tension and locking torque. Once s 
it needs no further adjustment. T 
manufacturer claims that both in te 
sion and shear the fastener exceeds A 
requirements. All outside measur’ 
ments of the fastener conform to stan: 
ard dimensions. 
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In the new engines will the fuel-air mixture be 
injected directly into the manifcld or even the 
cylinders themselves? 


The expanded production and operation of Diesel 
engines in this country and the use of various 
forms of direct fuel injection in other engine types 
abroad may lead to developments in this direction. 


Better fuel distribution to the cylinders would 
result in improved acceleration and efficient 
“part throttle’ operation. The lower volatility of 
safety fuels, ofttimes discussed to reduce fire 
hazard, might demand fuel injection. 


Designers of the “engines of the future” are work- 
ing on such developments. It is not too soon to 
consider what the effects upon the design of 
engine parts such as piston rings will be. 


Muskegon, out of its wide experience as leading 
volume producer of piston ring castings and 
finished piston rings, is alert to these design 
problems. Consult Muskegon engineers on any 
problem related to piston ring design. 


Back The Attack — With War Bonds 


eas MURy 4actel mm iia lice Wy 


USKEGON PISTON RING CO. 


Plants af Muskegon and Sparta 
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New Produets 


Electronic Insulation- 
Resistance Meter 


An electronic 


insulation in apparatus 


insulation - resistance 
meter for measuring the resistance of 
during the 


manufacturing process, this revealing 
imperrections before the product leaves 
the factory, has been announced by the 
General Electric Company, Schenecta- 
dy, N. Y. The instrument is also de- 
sirable for checking the condition of 
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FRACTIONAL HORSEPOWER 
SPECIAL APPLICATION 
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insulation of apparatus in service, ind 
for use in the laboratory for rap dly 
testing a wide range of productio: or 
experimental samples of, insula ing 
material. 

The instrument consists of a con en- 
tional electronic rectifier, a Thyvite 
bridge circuit, and an electronic-/ube 
voltmeter. It is available in two ty es. 
One type has a scale calibrated from 
1 to 50 megohms and measures re:sist- 
ance at 500 volts d-c; the other type has 
a 0 to 20,000 megohm total range and 
measures resistance over four different 
resistance intervals—from 0.5 megolims 
at 0-250 volts d-c and 5-200, 50-2000 


G-E portable insulation-resistance 
meter 


and 500-20,000 megohms at 500 volts 
d-c. Any range may be quickly selected 
by a panel-mounted rotary switch. 

In the operation of the insulation- 
resistance meter, which can be used 
wherever 115-volt, 60-cycle current is 
available, the measuring leads from the 
instrument are connected to the ap- 
paratus or material to be tested. The 
scale-range selector switch is turned 
to the lowest range, and the power 
switch is turned on. If necessary, the 
selector switch is turned to successive- 
ly higher ranges until the pointer of 
the illuminated scale is in the center 
portion of the scale. The resistance 
of the material under test is read di- 
rectly in megohms. The test voltage is 
regulated to 500 volts d-c by the Thy- 
rite bridge, even though the 60-cycle 
line voltage is fluctuating 


Special Alloy for Low 
Temperature Welding 
Eutectic Welding Alloys Co., New 
York, N. Y., has just brought out a : pe 
cial alloy and flux for low tempera‘ure 
(Turn to page 102, please) 
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isiness in Brief 


W itten by the Guaranty Trust Co.. 
N: «© York, Exclusively for Auto- 
MorIVE AND AVIATION INDUSTRIES 


A newed advance in business ac- 


tivity ¢arrying the general average 
to a -ecord level, is indicated by cur- 
cent .eports. The seasonally adjusted 
index of The New York Times for 
the ek ended Nov. 20 stands at 
145 as against 144.2 a week earlier 
and 7.7 a year ago. 


De rtment store sales, as reported 
by ¢t Federal Reserve Board, de- 
clined during the week ended Nov. 27, 
unde he influence of the Thanksgiv- 


ing holiday, from 201 to 188 per cent 
of the 1935-39 average. They re- 
mail however, 13 per cent above 
the corresponding 1942 figure. Sales 
for 1 four weeks ended Nov. 27 
were 15 per cent above the total a 
year earlier. 

Raiiway freight loadings during the 
same week also showed the effect of 
the holiday, totaling 820,082 cars, 7.1 
per cent below the figure for the pre- 
cedil week but 10.3 per cent above 
that for the comparable period last 
year 

Electric power production during 
the same period was smaller than in 
the preceding week but was 16.9 per 
cent larger than a year ago. For the 
week before, an increase of 18.9 per 


cent over the comparable 1942 figure 


was reported. 

Crude oil production for the week 
ended Nov. 27 registered the second 
consecutive decline from the peak rate 
attained in the second week of the 
month, averaging 4,413,650 barrels 
daily, 22,800 barrels below the record 
figure but 37,650 barrels above the 
average recommended by the Petro- 
leum Administration for War. 

Bituminous coal production during 
the week ended Nov. 20, the second 
week of operation under the Govern- 
ment wage agreement with the 
mine? totaled 12,700,000 net tons, a 
figure exceeded only once this year, 
as against 11,270,000 tons produced 
in the preceding week and 11,721,000 
tous in the corresponding period last 
year. Total production for the year 
to dale is 0.2 per cent below that for 
the comparable period a year ago. 

Dy neering construction contracts 
awa d during the week ended Nov. 


25, holiday week, totaled only $36,- 
2° 


523, aceording to Engineering 
News-Record, as against $68,931,000 
a Wek earlier and $65,929,000 a year 
age Private contracts amounted to 


onl $1,294,000, while Federal con- 


= t = accounted for $33,637,000 of 
l€ ‘tal, 











War Plants 


Geral Motors Corp. has received a 


5 cont increase of $1,660,000 from 
Def. Plant Corp. for additional 
equ nt at plants in Ohio, making 
the tal commitment $23,800,000. 
= 0 was granted a $300,000 con- 
re 


BN; 


ost for additional facilities at 
pl. in Union and Essex counties, 
‘sey, site of Eastern Aircraft 


Di plants, bringing the total 
g co ment to $8,450,000. Nash-Kel- 
vi Corp. was awarded $830,000 
fo re facilities at plants in Detroit 


p 2. Grand Rapids. 


Chrysler Corp. has 
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received increases of $40,000 for more 
equipment at a Michigan plant, raising 
the total to $815,000, and one of 
$80,000 to provide equipment for an 
Ohio plant. Ford Motor Co. has been 
given a $675,000 increase for addi- 
tional equipment at a Michigan plant. 

Lockheed Aircraft Corp. has re- 
ceived a $3,450,000 contract from DPC 
for plant facilities in California. An- 
other $400,000 contract increase has 
been granted Lockheed for more plant 
facilities in Los Angeles County, rais- 
ing the total to $7,670,000. Goodyear 
Aircraft Corp. has been granted an in- 
crease of $620,000 for additional facili- 


ties at a plant in Summit County 
(Akron), Ohio. This ups the total 
commitment to $9,100,000. Rohr Air- 
craft Corp., Chula Vista, Cal., has been 
awarded a $320,000 increase for more 
facilities at a California plant, boost- 
ing the total to $3,240,000. Brewster 
Aeronautical Corp. has been given a 
contract increase of $50,000 for more 
equipment for a plant in Queens 
County, N. Y., raising the contract 
total to $675,000. 

Wilkening Mfg. Co. has_ been 
awarded a contract increase of $100,- 
000 for additional equipment at a 
Pennsylvania plant. 
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REMEMBER 
to Install the CLUTCH 
that You Can 


“FORGET” 
in Use! 


BORG & BECK DIVISION 


BORG-WARNER CORPORATION 
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Do nc applications  Vinylde /4yj , 


suggest answers to your problems? 


As Basic Raw Materials, VINYLITE Sheets, Moldings, Coatings, 
and Adhesives Solve Hundreds of Critical Problems 


VINYLITE Plastics have taken a major role on two im. 
portant fronts ...the battle front and the industriai front 
... for these reasons: 


First, they are supplied, or can be fabricated, in « wide 
variety of forms...rigid sheets, elastic sheeting and film, 
rigid and elastic moldings and extrusions, or bascs for 
coatings and adhesives. 


Then, too, VINYLITE Plastics are strong, lightweight, 
dimensionally stable, non-flammable, resistant to water, 
oils, and chemicals. 


Because they have found such wide application in essen- 
tial uses, these plastics are restricted to high-priority 
applications. Our Field Engineers and Development Lab- 
oratories will be glad to help you with such problems. 
Get in touch with them, now, or write for Booklet 15, 
“Vinylite Resins —Their Forms, Properties and Uses.” 


Plastics Division 
CARBIDE AND CARBON CHEMICALS CORPORATION 
Unit of Union Carbide and Carbon Corporation 


UCC} 
30 EAST 42ND STREET, NEW YORK 17, N. Y. 


sa 
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. To speed the making of templets for complex aircraft all The final steel print 
parts, ote of America’s Jeading fighter plane manufacturers . , , aw™ is developed by applying 
pss magpie a aphing tracings directly on e - ae acid and friction. When 
stéel platés. The orig} ‘ ibg: ¢ gatefully traced’ on a sheet alll compared against the trac- 
of VINYEITE Rigid Plastic. tthe result 3s @n ‘extremely cléar, ing ‘on the VINYLITE sheet, 
plastic negatiwe; : By. ® it [proves to be a perfect 

3 = pe hte 5 Nate: ' 4 reproduction. §~ 


This plastic negative is then sandwiched between a sheet 
of light-sensitized steel and the glass door of a special print- 
ing box. Vacuum draws the three into perfect contact. Then 
are lights make a contact print of the templet drawing directly 
on the steel. Because VINYLITE Plastics are dimensionally 
stable, no distortion occurs under this sharp temperature 
change, permitting the image to maintain the absolute 
accuracy required in the final part. 


Atter checking the steel plate against the original drawiny, it is 
cut to shape. The entire process, from drawing to templet is comple:ed ® 
only one hour. 
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Survi’ ors of sea casualties are easier 
to spot ‘rom a rescue plane now that both the 
Army nd Navy are providing life jackets 
with srecial packets containing a “tea-bag” 
of fluorescent dye. In times of emergency the 
dye is readily released to spread quickly over 
a large area of the sea. One problem in the 
manufecture of these packets was to find a 
coating and an adhesive that were strong, 





Be ba es 


ae ABT 








waterproof, and that would protect the dye at 
extreme temperatures. The answer was found 
in a VINYLITE Plastic. Cloth is coated, then 
instructions are printed on it. The “tea-bag’”’ 
is inserted and the packet edges are heat- 
sealed, using the coating as the adhesive. 
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A manufacturer of machine roll 
coverings experimented with an extruded tube 
of VINYLITE Elastic Plastic applied over the 
metal core. But, with vulcanizing impossible, 
how could this new material be successfully 
bonded? The answer came in the form of an 
adhesive made with VINYLITE Resins. And 
because VINYLITE Plastics do not oxidize the 
new platen is proving to be superior to its 
rubber predecessor. 


PROPERTIES OF ‘’VINYLITE’’ ELASTIC 
PLASTICS —These are a relatively new group of 
VINYLITE Plastics with rubber-like or elastomeric 
Properties. They are produced in a variety of 
forms, ranging. from soft to semi-rigid. They 
Possess great toughness, and excellent resistance 


to cont:nued flexing, and to severe wear and 
abrasion. Tensile strength is higher than that of 
most rubber compounds. Their electrical insulating 
Properi»s are outstanding. They are not subject 
to oxic! tion, By correct choice of plasticizer, they 
can be made non-flammable, and highly resistant 
to water. oils, and corrosive chemicals. They are 
availob » in @ wide range of colors, either trans- 
lucent opaque, or can be supplied in’ their 
natura’. colorless, transparent state. Since all 
VINYL '= Elastic Plastics are thermoplastic, no 
turing vulcanizing is required. They are more 
affecte | by temperature changes than is rubber, 
but the’ operating range is wide, some types re- 
maini: lexible at —50 deg. F., yet tack-free at 
200 « f, 

: Vir E Elastic Plastics are supplied as sheet- 
ing « + compounds for calendering onto clath, 
and i++ »olding and extrusion. 3 


PRC LES OF “VINYLITE” RIGID PLASTICS 
= Pre d from unplasticized vinyl resins, 
VIN Rigid Plastics possess a combination of 


Prog found in no other thermoplastic material. 
a of their extremely low water absorption, 
ee 


istics remain dimensionally stable under 











These two storage tanks contain con- 
centrated sulfuric acid. The temperature of 
the metal is usually between 90 and 100 
degrees F. There is considerable spillage. 
Under these conditions, ordinary coatings 
broke down in less than a month. One year 
ago the tanks were refinished with VINYLITE 


Resin VMCH air-dry coating. Today, al-.;; 


though stained by spilled acid, this coating 
is unharmed. 





Tiny grommets must be made by the 
thousands to supply the needs of American 
military planes and trucks. Today these grom- 
mets are injection molded of a VINYLITE 
Elastic Plastic. This conversion saves large 
quantities of critical rubber, but even more 
important, it cuts molding time to a fraction 
of that formerly needed. Scrap and trim can 
be remolded immediately without costly re- 
Processing. 





widely varying atmospheric conditions. They have 

P 1 to alcohols, oils, and corro- 
sive chemicals. They have high impact strength and 
tensile strength. They are odorless, tasteless, and 
non-toxic. They do not support combustion. They 
are available in a wide range of colors, translu- 


at tot 
exc t 





cent or opaque, and also in colorless, transparent - 


forms. They are supplied as rigid sheets or as 
molding and extrusion compounds. Rigid sheets can 
be fabricated by forming, drawing, blowing, spin- 
ning or swaging, and can be punched, sheared, 
sawed, and machined on standard metalworking 
tools. Molding compounds are suitable for both 
compression and injection molding. Extrusion com- 
pounds give highly finished continuous rigid rods, 
tubes, and shapes directly from the die. 


PROPERTIES OF “’VINYLITE’ RESINS FOR 
SURFACE COATINGS — Correctly formulated and 
applied, VINYLITE Resins yield finishes of un- 
usual toughness, gloss, adhesion, and chemical 
resistance. They can be applied by spraying, knife- 
coating, or dipping to a wide variety of surfaces, 
such as metal, cloth, paper, and concrete. Pre- 
paréd by dissolving resins in organic solvents, these 
finishes can be modified with a wide variety of 
pigments, dyes, and plasticizers. These resins are 


* generally not employed with other film-forming 


bases, therefore, coatings formulated from them ex- 
hibit the desirable features of VINYLITE Resins alone. 
Drying is solely by evaporation of solvent, and 
finishes can be either air-drying or baking types. 


important blueprints became oil stained, 
wrinkled, and torn in war-plant shops. How 
could they be made more durable to eliminate 
this waste? Now a thin sheet of VINYLITE 
Elastic Film, backed with paper, is laid over 
the print . . . then ironed on at moderate temp- 
erature. The thermoplastic film softens .. . 
adheres to the print. As soon as it cools the 
backing paper is stripped off, leaving a strong, 
glossy, water- and oil-proof coating. 





,, Tubber - processing equipment, 





Bomber floor mats and catwalk mats 
must be skidproof and unaffected by oil. A 
Prominent rubber company, using standard 


calendered 
WVINYLITE Elastic Plastics on a cloth base... 
embossed the surface for maximum traction. 
Since VINYLITE Elastic Plastic requires no 
curing or vulcanizing these sturdy, skidproof, 
oilproof mats are made at low cost. 


PROPERTIES OF “VINYLITE”’ -RESINS FOR 
ADHESIVES — Unusual toughness, resiliency, and 
impact resistance are characteristic of adhesives 
made of VINYLITE Resins. These resin adhesives, 
are widely ‘used as bonding agents for such ma- 
terials as cellophane, -cloth, paper, cardboard, 
porcelain, metal, mica, stone, leather, wood, and 
plastic sheets and film. They are available as. 
powders for the compounding of adhesives, or as: 
solutions sold under the trade-mark VINYLSEAL . 
The latter are especially recommended for bonding 
impervious materials, such as metals, and urea 
and phenolic plastics. Their bonding strength is 
comparable to that obtained with soft solder. By 
the addition of plasticizers, adhesives based on 
VINYLITE Resins can give almost any degree of 
flexibility desired. 


. 


Vinylite 


RESINS FOR ADHESIVES 
RESINS FOR SURFACE COATINGS 





RIGID PLASTICS 


The words 'Vinylite”’ and "'Vinylseal” ave registered trade- 
marks of Carbide and Carbon Chemicals Corporation. 








The October, 1943, Compilation of 
A.S.T.M. STANDARDS ON PLASTICS ag- 
gregating some 445 pages with 85 
fications, tests, and definitions, is indica- 
tive of the extensive work which the 
Society through its Committee D-20 has 
been doing in this field. During 1943 muore 
than 25 new specifications and tests have 
been standardized, with particular emphasis 
on purchase specifications. 

The book provides 18 _ specifications 
covering numerous types of molding com- 
pounds and other plastics in the form of 


speci- 


sheets, tubes and rods, etc., including 
sheets and tubes for radio applications. 
There are four standards on _ nonrigid 
plastics. The largest group provide methods 
of tests covering such subjects as color- 
fastness to light, compressive strength, dis- 
tortion, dielectric constant, diffusion of 
light, flammability, hardness, haze, mar re- 
sistance, punching quality, stiffness, tensile 
properties, tear resistance, and thermal ex- 
pansion. There are several definitions cf 
terms. The second edition of this special 
compilation (first edition issued in June, 
1943) should be of interest to all those 
concerned with the manufacture or use of 
these materials. 

Copies of the 
tained from the 
260 S. Broad St., 
$2.00 each. 


publication can be ob- 
A.S.T.M. Headquarters, 
Philadelphia 2, Pa., at 











PRECISION 


You who use forgings in war 
production work won’t have 
a problem of faulty forgings 
if the job is being done by 
Herbrand. Our expert ham- 
mersmiths, who have made 
forging their life business, 
maintain uniform dimensions 
and close tolerances produc- 
ing forgings which are free 
from defects...Since our organ- 





THE HERBRAND CORPORATION 


FREMONT, OHIO 


Herbrand 


Upset or Drop Forged--Any Shape or Size up to 200 Ibs. 


FORGINGS 


ization was founded in 1881, 
Herbrand has never lost sight 
of the importance of produc- 
ing quality products conform- 
ing to exacting specifications. 

Today the counsel of the 
Herbrand engineering staff is 
available to help solve pres- 
ent war production problems, 
or for post-war planning .. . 


Your inquiries are solicited. 








The Thy-mo-trol is described in a at- 
tractive new 40-page illustrated bulleti:: re- 
cently issued by the General Electric ‘ om- 
pany. Part one of the booklet explain. the 
unique Thy-mo-trol drive in conside able 
detail, describes its functions and list. its 
advantages. It also lists and desc: ibes 
many applications. Part two is devoted to 
a complete, easily understood, technica’ ex- 
planation of the Thy-mo-trol drive’s oy ra- 
tion.* 

An 18-page section of a new catalog « 
ise with many phases of hydraulics, a 
plied to machine tools and aviation 
been released by Hydraulic Machi 
Ine.* 

Purolator Products, Inc., has anno. 
a new Handbook on Aircraft Hydraulic 
ters and Elements in Accordance with 
Specifications AN-F-3. It is presente’ in 
a loose-leaf binder in 12 tabulated sect.ons, 
The first ten sections each describe a spe- 
cial Purolator Hydraulic Filter and le- 
ment designed for a specific aviation fine- 
tion in accordance with Specification 
AN-F-3. The eleventh section illustrates 
suggested methods of installation and the 
final section contains Purolator engineer- 
ing data and formulae.* 

A Lighting Handbook has been issue: by 
Westinghouse Electric & Mfg. Co. It is 
designed as a practical guide and working 
reference book for lighting engineers, de- 
signers, ete. A feature of the handbook 
is a series of charts which coordinate room 
index, fixture efficiency and coefficient of 
utilization curves and provide a new and 
graphic method of determining the desired 
illumination for various applications.* 

A new bulletin on welding positioners has 
been issued by Whiting Corp. It illus- 
trates various types of special welding po- 
sitioners developed by Whiting.* 

Callite Tungsten Corp. has issued Bulle- 
tin No. 154, describing the application of 
Callite Tungsten Electrodes by atomic- 
hydrogen, helium and argon are welding 
and giving complete data on the Callite 
Tungsten Electrodes available.* 

Sundstrand Machine Tool Co. has issued 
a new circular, Milling Small Parts on the 
No. 1 Hydraulic Rigidmil, which contains 
descriptive information and principal speci- 
fications of the machine.* 

A new Skilsaw catalog featuring war- 
time tool maintenance has been published 
by Skilsaw, Inc. It is designed as a handy 
guide to greater production and longer 
tool life, is well illustrated and contains 
suggestions on the care and operation of 
portable electric tools.* 

Shakeproof, Inc., has published an attrac- 
tive booklet, Suggestions from Fastening 
Headquarters. It is published to show how 
Shakeproof fastening products are being 
used to facilitate war production.* 

Paint Progress, No. 25, New Jersey Zinc 
Co.’s monthly booklet, contains an interest- 
ing article on the development of camou- 
flage paints, and one on the best time of 
year to apply traffic paint.* 


eal- 
ap- 
has 
ery, 
ced 
Fil. 


Teleoptic Co. to Make 


Sattler Recorders 


The Teleoptic Co., Racine, Wis., has 
announced that it has purchased the 
business formerly known as Hans Sat- 
tler, manufacturer of Sattler Recor !ers, 
Sheboygan, Wis. 

The Sattler Recorder is a device that 
will register the actual clock time dur- 
ing which a truck is in motion oF 
stopped. The device also is anplicable 
to the recording of intermittent v bra- 
tion on machines, motor test st: nds. 
and other machinery. 
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PARTS FOR 
AIRCRAFT ENGINES 
Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 





Machined Aluminum Pistons 
Piston Pins 
Counterweight Cheek Pins 
Machined Magnesium Parts 
Cylinder Hold Down Nuts | 
Hardened and Ground Parts | 


PARTS FOR 
PROPELLER ASSEMBLY 


Machined Magnesium Parts 
Piston Rings 


EQUIPMENT FOR 
MAINTENANCE OF AIRCRAFT 


Pistons for Oxygen 
Compressor 


ota IE 


Piston Rings for Oxygen 
Compressor 


Pins for Oxygen Compressor 
Pistons for Air Compressor 
Pins for Air Compressor 


oe thle Da 


Piston Rings for Air 
Compressor 


DAL 


LANDING GEAR PARTS 


Machined Aluminum Pistons 
Piston Rings 
Hardened and Ground Parts 


PECISION WORKERS IN IRON, STEEL, ALUMINUM, BRONZE, MAGNESIUM 


~ 
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1945-44 budget allotment to the govern- 
ment, the War Dept. announced that 
$8,266,759,000 of this amount was due 
to reduced armament and equipment 
programs and $780,447,000 to a cut in 
be operated by Phelps-Dodge Copper plant facilities. Another $2,086,069,- 
Products Corp. Little structural work 000 was not used because of deferment 
had been done on the two new plants. of certain parts of the aircraft pro- 
This WPB action indicates that alum- gram. The War Dept. also said that 
inum extrusion production for aircraft, 12,383 prime war contracts had been 
which was critical last spring, has now terminated up to Oct. 31 with a face 
been greatly augmented by new facili- value of $7,857,241,000 on the un- 
ties and larger productivity from older finished portions. Expansion of indus- 
plants. Aluminum supply in all forms trial facilities in 1944 calls for expendi- 
is estimated at 871,200,000 pounds for ture of an estimated $1,920,000,000 
the last quarter of 1943 against CMP compared to $4,770,000,000 this year. 
allotments of only 774,000,000 pounds. Facilities for producing ammunition 

In turning back $13,000,000,000 of its and explosives will cost only $75,000,- 


Production Cutbacks 





(Continued from page 50) 



























HOW TO HEAD A 
RIVET IN 
PLIABLE MATERIAL 








































CHERRY BLIND RIVETS of the hollow type are shown above holding a 
rubber cleat to a rubber conveyor belt. Both hollow and self-plugging 
types of Cherry Rivets make ideal fasteners for pliable material because 
they are headed by means of a pulling force. There is no hammering on 
rivet heads—no bucking bar needed. 

Application is faster than with conventional rivets and may be done 
with inexperienced labor. 

There are undoubtedly many places where you too can use 
Cherry Rivets to save time, reduce costs and get a better job. 
Ideal for speeding up work on war jobs. Get the complete 
story on Cherry Rivets now. 





Self-plugging type with brazier and countersunk heads. WRITE FOR HANDBOOK 
Mandrel is pulled through rivet and permanently telling how to use Cherry 
plugs it. Rivets. Address Depart- 

ment A-109, Cherry Rivet 

Company, 231 Winston 
CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION St., Los Angeles 13, Calif. 
ARE COVERED BY U. S. PATENTS ISSUED AND PENDING. 
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de) Rivets | 
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000 in 1944 compared to $605,000,0(:) in 
1943 and $1,920,000,000 in 1942. Air. 
craft plants will top the 1944 cons’ rue. 
tion program, totaling $555,00¢ 000 
compared to $1,044,000,000 this \ ear. 
Machinery and machine tool faci’ ties 
are earmarked for $63,000,000 ag: inst 
expenditure of $421,000,000 in 19-2, 

Ford Motor Co. announced on ‘oy. 
21 the completion of the 1,000th |:-24 
Liberator bomber to be flown 2 vay 
from the Willow Run plant during the 
last year. This does not include a ub- 
stantial number of complete knocked 
down planes shipped to the South-vest 
in huge trailers for final assembl. in 
the plant at Tulsa, Okla., operate: by 
Douglas and the plant at Fort Wo-th, 
Tex., operated by Consolidated-Vu! ‘ee, 
Construction of the Willow Run plant 
began April 18, 1941 and the first parts 
were produced in the partially com- 
pleted plant Oct. 2, 1941. The (first 
bomber came off the production line in 
the summer of 1942. 

Munitions production in October 
registered a 29-point advance over 
September, the largest monthly gain 
since April, and raised the WPB index 
to 619, more than six times the pre- 
Pearl Harbor base. Aircraft output of 
8362 planes was up 10 per cent by num- 
bers and dollar volume and 9 per cent 
by airframe weight over September. 
Ammunition output jumped 11 per cent, 
accounted for mainly by artillery pro- 
jectiles, as small arms ammunition re- 
mained at the September level. Small 
arms production gained 9 per cent but 
output of larger guns dropped 9 per 
cent in accord with schedules. Combat 
vehicle’ output declined 11 per cent, 
with tanks accounting for most of the 
cut. However, the autornotive vehicle 
and tractor program advanced 6 per 
cent. October machine tool shipments 
totaled $76,000,000, an 11 per cent drop 
from September. Backlog of unfilled 
orders slipped to $286,000,000 as of 
Oct. 31, about 3% months’ output at 
the October rate. October cancellations 
were $4,100,000. 


Awards 


Names and winners of Army-Navy ‘ 5” 
awards in or allied with the automotive 
and aviation industries, announced sice 
the Dec. 1 issue of Automotive and Aiia- 
tion Industries went to press. 


AMERICAN BANTAM CAR COMPANY, 
Butler, Pa. 


ELECTRONIC ENTERPRISES, I°C. 
Newark, N. J. 


THE FOUR WHEEL DRIVE AUTO C(CM- 
PANY, Clintonville, Wis. 


B. F. GOODRICH COMPANY, Ameri.an 
Anode, Inc., Akron, Ohio. 


KOEHRING COMPANY, Milwaukee, V/is. 
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_these VIM aviation-type 
~ .deather packings — 


To aid the Army and Navy Air 
Forces in their winterization pro- 
gram, a specially impregnated 
type of VIM leather packing for 
aircraft hydraulic use was devel- 
oped more than a year ago. 

After exhaustive tests on shock 
struts in arctic regions, it was 
adopted by the Army and Navy 
for all combat planes. Orders piled 
in, taxing our production facilities. 
To meet the enormous demand for 
this vital material, our Aviation 
Packing Department was enlarged, 
and has tripled its former output. 

All planes are now “winterized” 
for safe flying, and with our in- 
creased manufacturing capacity, 
it is possible for us to offer this 


«k, x 
same type of improved packing 
to industry generally. 

These are “V" packings, impreg- 
nated with synthetic resin, making 
them impervious to any type of 
oils used as the hydraulic medium. 
They can be used almost univer- 
sally for this purpose—for low 
pressures, or up to 16,000 PSI, and 
at temperatures from minus 65° 
to 175°F. 

Manufacturers of hydraulic 
equipment will undoubtedly be 
interested to test these packings 
against the types-now being used. 
For data on this new aviation type 
packing, available for the first 
time to industry, write our Leather 
Engineering Department. 








E. F. HOUGHTON & Co. 


303 W. LEHIGH AVENUE, PHILADELPHIA 


Sales and Service offices in all principal cities 
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QUARTER-TURN 
LEVER CONTROL 


A quarter-turn of the 
valve lever positively 
opens or closes the 
valve, permits quick or 
throttling action. Posi- 
tion of lever shows de- 


gree of opening. 


nd of 
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OPEN 


% CLOSE 


NOP i, Representatives in Principal Cities 
4 VALVES and CYLINDERS 


DESIGNED for AIR or HYDRAULIC SERVICE 





Quick-Opening 
SHUT-OFF VALVES 


A flick of the finger opens or closes the 
NOPAK Shut-Off Valve. There’s no 
slow, laborious wheel-turning . .. no 
pressure lost while valve is manipulat- 
To PED COMB. cohd eb ole Mt tbe el-Me lolte. 


On lines connected to air guns, chip- 
ping hammers, drills and other air pow- 
ered tools, these quick-acting valves 
prevent air waste, conserve valuable 
fo o¥- bo M oLohet d- fo) abo} colo hb lott Lol oN 3510) am 


The patented NOPAK Rotating Disc principle 
makes these shut-off valves leakproof and wear 
proof. Their flat, lapped-disc sealing surfaces im- 
prove with use. There are no tapered plugs or 
interlocking contours to stick or wear out... no 
packing to replace. Pressure sealed disc and seat 
are always protected from grit abrasion. May also 
be used for Oil, Water or Gas. 


Write for Illustrated Folder 


GALLAND-HENNING MFG. Co. 


2767 S. 31st Strect Milwaukee, Wis. 
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The Avro York 


First official photograph of the Avro 
York, civil transport version of the Avro 
Lancaster bomber. Externally, the main 
points are the shape of the fuselage and 
the introduction of a triple fin wait in 
the former. The York’s wing span is 
102 ft., and its overall length is 78 ft. 
It is powered by four Rolls Royce |iquid. 
cooled Merlin engines. 


PERSONALS 


William R. Hopkins has been appointed 
engineer in charge of the Gasoline Injec- 
tion and Control Laboratories of Ameri- 
ean Bosch Corp. Reginald J. Alden has 
been made manager of the Service fduca- 
} tion and Advertising Dept. of American 
Bosch. 

E. A. Bachle, for the past year and a 
half research engineer of the _ Detroit 
Transmission Div. of the General Motors 
Corp., has been appointed sales engineer 
and manager of the Detroit office of the 
Gabriel Co. 

Steven B. Wilson, chairman of the board 
of directors of the Farm Corp., has re- 
turned to active participation in Fram. He 
was, for more than a year, a Major in the —& 
Military Police. 


Otto E. Zahn has been appointed asst. 
works manager of American Foundry 
Equipment Co., with general supervision 
over all manufacturing operations. 

J. R. Goldstein, formerly engineerin: lab- 
oratory chief, will head the newly formed 
Douglas Research Laboratories, Douglas 
Aircraft Co. 

The Borden Co. has announced the ap- 
pointment of Eugene O’Hare to the posi- 
tion of directer of technical service of its 
division, the Casein Co. of America. 

Arthur S. Brown has been made sales 
manager of the Scott Aviation Corp., [an- 
caster, N. Y. 

E. L. Huff, formerly electrical en: ineer 
at the Brackenridge plant of the Alles heny 
Ludlum Steel Corp., has been app. inted 
ehief engineer of all the plants of the cor- 
poration. 

Frank W. Curtis, former president «! the 
American Society of Tool Engineers has 
resigned as Chief Engineer of Van Noman 
Co. and is now associated with the I::duc- 
tion Heating Corp. 

Arthur Smith, Jr., of the magnesiu'. di 
vision of The Dow Chemical Co., has bee! 
named head of magnesium sales fé the 
southwest territory with headquarte s I” 
Dow’s, St. Louis. 

A. R. Kelso, formerly associated with 
the U. S. Cartridge Co. in St. Lou's as 
assistant general manager, has been e'ected 
executive vice-president of the Roc‘-(la 
Mfg. Corp., Chicago. 

(Turn to page 96, please) 
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Above: Micrograph of cross section of 
spot welded Alclad 24S-T sheet. 10X. 
Below: Radiograph of the same weld, 
enlarged to diameter equal to the above. 
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sample. Radiographic inspection is nonde- Research Laboratories. Information on these 
lab- 
=, structive. Employ both methods, therefore, to practices is offered by Alcoa to all fabricators 
ap- establish good welding procedures. Then use of aluminum alloys to enable them to improve 
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™ occasional radiographic inspection to check their products. 
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APEM Changes Name 


Automotive Parts & Equipment Man- 
ufacturers, Inc., founded in 1933 as an 
industry association for the automotive 
parts makers, has changed its name to 
Automotive and Aviation Parts Manu- 
facturers, Inc., in recognition of the 
number of its members that are manu- 
facturing aircraft parts. Hereafter, ap- 
plications for membership will be ac- 
cepted from aviation parts companies 
that are not in the automotive field. 
The association already numbers about 
25 members from the West Coast auto- 


motive and aircraft parts industry. An.:- 


office on the West Coast probably wil 


be opened at a later date, according to 
Frank Rising, general manager, to aug- 
ment the work of the present Detroit 
and Washington offices. 

Aircraft and Automotive Parts Man- 
ufacturers have a community of inter- 
est in such problems as labor, materials 
and manufacturing, according to Mr. 
Rising, so the association will provide 
such information in bulletin form as 
well as doing special investigation and 
contact work on request of members. 
The expanded association will not seek 
airframe manufacturers as members, 
such companies corresponding to motor 
vehicle manufacturers and having their 
own separate trade groups. 
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Dust Control 
GRINDING BENCHES SPEED PRODUCTION 


Shown on this page are some of the special AAF 
Roto-Clone grinding benches designed to meet 
specific needs in war production plants. Com- 
plete information on each will be sent on re- 
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Early returns from a questionnaire 
mailed out to the association’s 400 men 
bers regarding the change revealed tht 
94 per cent of the first 90 to repiy 
planned to continue automotive pai 
as their primary manufacturing int« 
est after the war. However, 31 p: 
cent named aircraft parts as their se. 
ondary interest and 38 per cent mae 
aircraft parts their third choice. °3 
per cent of the companies replyirg 
reported they were in the aircra‘t 
parts business before the war, while 
72 per cent were not. Of the total 
number of replies, 58 per cent indicated 
they would remain in aircraft paris 
manufacturing after the war, including 
all but one of those that were in it 
before the war. Of the first 90 com- 
panies, 20 reported they were more 
than 50 per cent in aircraft work, while 
38 per cent reported they were more 
than 50 per cent in automotive work. 


Canaday Elected 
President of Willys 


Ward M. Canaday, widely known au- 
tomobile executive whose name is 
closely associated with the develop- 
ment of the “Jeep,” has been elected 
president of Willys-Overland Motors, 
it was announced Dec. 6 following a 
meeting of the board of directors at 
Toledo, Ohio. 


Gleason Celebrates 
Diamond Birthday 


James E. Gleason, president of the 
Gleason Works, celebrated his seventy- 
fifth birthday anniversary on Novem- 
ber 26. Appropriate ceremonies were 
held at the company headquarters. 


New Base for 
Chemical Product 


The Celanese Corporation of Amer- 
ica has developed a process for pro- 
ducing Celluflex, a plasticizer of the 
tricresyl phosphate family from petro- 
leum acids. Originally based on coal 
tar acids which are war scarce and a!so 
vulnerable to the mine labor situation, 
this important plasticizer for synthetic 
rubber, plastics and flexible coatings is 
now available in increased quantities. 

The company also produces Lindol 
which was the first tricresyl phosphate 
product now widely used as a plas- 
ticizer and lubricant additive. 


CALENDAR 





Conventions and Meetings 


SAE Annual Mtg. & Eng. Display 
Detroit Jan. 1)-14 


Institute of the Aeronautical Sciences— 

Annual Meeting—New York City, 
Jan. 25-27 

American Society of Heating and Ven- 

tilating Engineers — 50th Anni- 

versary Meeting—New York City, 
Jan. 31-Feb. 2 
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| ‘ Hs now HERE'’s Sever DBL fs 


‘VELOPED ESPECIALLY 
R YOUR HEAVY-CUT 
ST-FEED, HARD AND 


Tough Joba! 


ber 15, 1943 


HIS is the next step in Allegheny 

Ludlum metallurgical develop- 
ment of the DBL low-tungsten mo- 
lybdenum analysis. Super DBL is 
the DBL analysis with the addition 
of cobalt, and it develops the max- 
imum red hardness—the same extra 
margin of cutting quality—that you 
were formerly accustomed to get in 
a tungsten cobalt steel as compared 
to 18-4-1. 

Super DBL has been thoroughly 
tested and proved. In performance, 
as well as in the conservation of 
vital alloys, it meets the needs of 
the times. You'll find it an ideal 
selection for heavy duty tools—es- 
pecially suited for roughing or hog- 
ging work on hard, gritty materials, 
such as cast iron and steel; or on 
tough materials like heat treated 


alloy and stainless steels. There is 
nothing special in its heat treating 
or handling requirements. @ Avail- 
able now—in standard forms and 
finishes, and in mill-treated tool- 
holder bits—from Allegheny Lud- 
lum and distributor’s warehouse 
stocks, coast to coast. 





Allegheny Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 


A-9073...W&D 
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New Production Equipment 


(Continued from page 33) 


sulting damage to the tool and the 
work. 

The complete range of 8 sizes of the 
new counterbore and spotfacer covers 
all diameters from 9/16 in. to 5% in. 
and provides interchangeable pilots 
from 3/16 in. to 5% in. in diameter. 
The cutting blades are removable for 
resharpening or replacement. No spe- 
cial technique or equipment is required 
to re-grind the blades to factory speci- 
fications. 

The tool is equipped with TanTung 


blades, a tough, non-ferrous cast alloy 
for metal cutting, developed to fill the 
gap between conventional high-speed 
steel and cemented carbides. The manu- 
facturer states that the blades on these 
tools are mounted at an angle carefully 
designed to prevent chatter and to pro- 
vide a clean, true cut. The adjustable 
blades are braced against the body of 
the tool and are securely held in posi- 
tion. The shank and pilots of the Clark 
Adjustable Counterbore and Spotfacer 
are hardened and ground. 





When 
YOU'RE IN 


UNIVERSAL 


BRONZE 


@ You save considerable time when making 


replacement bearings .. . 


if you use Johnson 


UNIVERSAL Bar Bronze. Complete machining 
I. D.— O. D. and ENDS shows that every bar is 


entirely usable from end to end .. . no waste or 


scrap. Complete machining also saves up to25% 


in weight. 350 sizes...cored and solid...enables 


you to buy according to needs. Remarkably 


good service is available through Johnson Dis- 


tributors located in every principal industrial 


city. The next time you buy bar bronze specify 


JOHNSON 


SLEEVE BEARING 
625 S$. MILL STREET 





. . . Johnson UNIVERSAL. Write for stock list. 





BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 








In addition to performing co" 
boring or spotfacing operations »; 


set of these tools any diameter h» 


to 5% in. may be bored without using 


fixed-sized drills except for drill: 
first pilot hole. The tools may be 
engine lathes, milling machines 
presses, turret lathes, jig borer 
ing mills, automatic screw ma 
and any spindle machines in w 
boring bar can be used. 


] EW Automatic Index Bases 
been designed by the Sund 
Machine Tool Co., Rockford, II. 
in. and 12 in. diameter tabk 
mounting in horizontal and v 
positions. The Automatic Index 
the 8 in. diameter base is used 
attachment on the No. 00 and 
draulic Rigidmils’ and the Aut 
Index with the 12 in. diameter b 
used with the No. 1 Hydraulic Ri; 
and the No. 2 Electromil. Used 
alternating current only, the Auto 
Index Bases can be supplied witi 


Sundstrand Index Base in 
vertical position 


Sundstrand milling machines or at- 
tached to Sundstrand automatic milling 


machines already in the field. 


The Automatic Index Base mounted 


in the vertical position can be usec 


a tailstock for milling splines, keyways, 


slots and similar operations. I 


also be used in the vertical position 


milling parts chucked on axis of 
Base. 
In the horizontal position the 


matic Index Base can be used with 
tion type indexing which makes it 
sible to load one part while ano! 
Castells 
sha 
parts can also be located on axi: 


part is being machined. 


nuts, hexagons and similar 


Index Base in the horizontal po 


Multiple cuts can be made in this n 


ner without repositioning parts. 




















Sundstrand Index Base in 
horizontal position 
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200 RPM SYNCHRONOUS MOTOR DRIV 
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h DELIVERED TO WESTINGHOUSE DISTRICT MANUFACT 
: PLANT 10 P-M. TUESDAY. STATOR COMPLETELY REWOUND, FIELD 
- | COILS CLEANED AND REPATRED—-MOTOR REASSEMBLED, TESTED, 
“4 PAINTED. BACK ON THE JOB BY 9 P.M. FRIDAY. 
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Completely automatic operations are 
allowed by this Index Base; clamping 
of the base during the cut, unclamping 
after the cut, indexing to each station, 
and stops at the completion of the de- 
sired number of indexes are all auto- 
matically controlled by limit switches 
operated by movement of the milling 
machine table on which the Index Base 
is mounted. 


ELEVISO PRODUCTS; INC., Chicago, II1., 
has just brought out:a Strain gage 
amplified-analyzer, the Model No. 2. It 
is an instrument used to analyze and 
indicate on a recording oscillograph, 
strains in mechanical members such a$ 


railroad rails, beams, and similar struc- 
tures. The instrument consists of six 
individual direct coupled amplifying 
units featuring individual master 
bridge circuits. This makes it possible 


to indicate the strains ‘produced on, 


structural members by six individual 
pickups. All outputs and inputs are 
accessible from the front-of-panel and 
each amplifying unit is removable from 
the front by removal of four panel 
screws. The unit has a built-in ten tube 
regulated power supply holding the 
plate voltage and filament voltage to a 
variation of 1 per cent. <A d-c volt- 
meter is connected in the circuit at all 


tjymes and a zero center milliammeter is 
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Wir H us brake drums are a major item—neces- 


sary to the war effort—not a side line. 


We are brake 


drum specialists. All Brillion Brake Drums are made 


to meet the manufacturer’s specifications. 


is a stock item. 


Not one 


- Brillion Brake Drums are cast high tensile strength 
gray iron, the finest that foundry skill and experience 
can manufacture. Today thousands of Brillion Brake 
Drums are in use on trucks and fighting equipment. 
Indicate your requirements and we'll carry on from 


there. 


BRILLION IRON WORKS INC. 


Brillion, Wisconsin 
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Televiso Model No, 2 strain gage 
amplifier analyzer 


used with a patch cord for initial bal- 
ance of output plate current before the 
recording oscillograph is used. 

Each strain gage amplifying unit 
contains six tubes and features a 
chromium plated chassis and metal 
parts to resist corrosion. All adjust- 
ments on each amplifying unit can be 
locked by dial thumb screw locks to 
prevent change of calibration resulting 
from external vibration. 

The direct current output on each 
amplifier is 20 ma. linear over the 
whole scale within 1 per cent. The units 
may be used with any standard record- 
ing system. The frequency response of 
each unit is linear within 1/10 of 1 per 
cent from 0 to 40 ke. Gain in decibels 
of each unit is 90 db. 

The complete instrument is 36 in. 
high, 20 in. wide., 18 in. deep, and 
weighs 150 pounds. Power, 115 volts, 
a-c. 


Aww cost continuous band filing ma- 
chine is now offered by Continen- 
tal Machines, Inc., Minneapolis, Minn., 
for file broaching operations on metals, 
alloys, plastics, fibres and wood. 

The Doall Band Filing machine uses 
Doall precision file bands to get a con- 
tinuous filing operation. There are 
twelve different types and sizes of fle 
bands for use on the new Doall Band 
Filer, ranging from % in. to % in. 
wide in ovals, half rounds or fla‘s 
These sizes permit filing even the int’ i- 
cate jobs to less than .001 in. toler- 
ances. Internal filing work is perfor - 
ed as easily as the external by unsna)- 
ping the file bands and_ threadi g 
through the work. 

The new Doall Band Filer is an °!! 
steel welded machine offering a thre it 
capacity of 15% in. and thickness cap: ¢- 
ity of 6 in. Bearings are Timken rol °F 
and Oilite bearings with a totally ©»- 
closed worm gear drive transmissi(n. 
Since most materials to be filed requ “e 
(Turn to page 96, please) 
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We redesigned for 1917 wat production, and again for 


Postwar 1918. Today all of our efforts are devoted to 
production for victory in World War II—to help make 


sure there will be an opportunity to redesign for Post- 
war, when it comes. 


LONG MANUFACTURING DIVISION 


BORG-WARNER CORPORATION 
DETROIT 12, MICHIGAN WINDSOR, CANADA 





CLUTCHES + RADIATORS « OIL COOLERS 
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WARTIME 
EXPERIENCE 





POSTWAR PERFECTION 


Since automatic controls are essential to 
modern, mechanized warfare, the greater 
part of our production is devoted to turning 


out vitally necessary precision built equip- 
ment. 


The specialized skills used to hasten the day 
of Victory will also serve after the peace is 
won. When that day comes, knowledge 
gained from wartime experience will be used 
to good advantage. 


Automatic controls will give the American 
of tomorrow even higher standards of living 
and production efficiency than those now en- 
joyed. We will be ready to maintain our repu- 
tation as pioneers and leaders in this field. 


V-200 THERMAL EXPANSION VALVE 


FEATURES 


e Readily removed ori- 
fice cartridges eliminates 
necessity for stocking 
several sizes for low ton- 
nage installations. 


e Carefully lapped hard 
faced ball insures posi- 
tive tight shut-off. 

e Thoroughly field 
tested. 

e Handles freon, methyl 
chloride, sulphur dioxide. 


CONTROLS. 


Wartime Manufacturers of Electro-Magnetic and Temperature 
Controls for Aircraft @ Peacetime Producers of Automatic Pressure, 
Temperature, and Flow Controls 
801 ALLEN AVENUE, GLENDALE 1, CALIFORNIA 
BOSTON @ NEW YORK e@ PHILADELPHIA e DETROIF 
CHICAGO @ CLEVELAND @ DALLAS @ DENVER @ SAN FRANCISCO 





German Automatic Pilot 


(Continued from page 35) 


the aircraft against the outer engraved scale. This ouviar 
scale can also be rotated, carrying with it the inner dial, 
in order that the pilot can set his course against a fix-d 
lubber mark at the top of the dial. Hence, when the a:y- 
craft is on the set course the index mark on the inner d 2] 
is against the lubber mark, or the aircraft on the inr>2r 
dial is vertical. The construction of the repeater is as 
follows: 

(a) A closed circular potentiometer is tapped at thre 
equidistant points by sliding contacts, each of which is 
connected through a winding on the armature of a smll 
electric motor to a similar tapping on the potentiomeier 
of the master compass. The sliding contacts are attached 
mechanically to the armature and also to the inner dial 
of the repeater. The armature rotates, carrying with it 
the sliding contacts and the repeater dial, until the po- 
tential at each contact is the same as at its corresponding 
contact on the transmitter of the master compas. 

(b) The stator of the motor is connected to the outer 
scale of the repeater and is rotated through a flexible 
drive at the rear of the instrument, Fig. 3. Thus, the 
position of the inner dial relative to the outer scale is de- 
fined by the master compass and indicates the magnetic 
course of the aircraft. 


Directional Gyro 


The directional gyro, Figs. 2 and 3, is located immedi- 
ately below the repeater and weighs just under 5 lb. It 
contains two similar scales capable of rotation about a 
vertical axis. The upper scale is connected by unit gear- 
ing to the outer scale of the compass repeater and is a 
course-setting scale. The lower scale is controlled by the 
gyroscope, and can be set by rotating a knob at the lower 
left corner of the instrument. 

The frame of the upper dial of the instrument carries 
two resistance coils at opposite ends of a diameter. Above 
each coil and also fixed to the upper dial frame is a vibrat- 
ing reed, operated by alternating current, which directs 
a pulsating air flow over the resistance coil. Attached to 
the outer gimbal of the gyroscope is a horizontal semi-cir- 
cular interceptor disk placed between the resistance coils 
and the vibrating reeds. Each coil is in series with a de- 
flector coil in the automatic rudder control unit, and equal 
currents pass through the deflector coils when the upper 
and lower scales of the directional gyro coincide. 

If the aircraft deviates from the set course, the gyro- 
scope with the interceptor disk remains fixed in space and 
one resistance coil is then exposed to, and the other pro- 
tected from, the cooling air flow from its vibrating reed, 
while the resistances of the coils—and hence the currents 
through the automatic control deflecting coils—become 
unequal. In this manner the deflecting coils cause the air- 
craft to turn back to the set course. 

A small permanent magnet is fixed to the case of the 
gyroscope, encircled by a horizontal solenoid which is ener- 
gized when the index mark of the compass repeater de- 
parts from the set course, and reacts on the gyroscop2 
magnet to cause azimuthal precession in order to prevert 
wander of the gyroscope. 


Course-Setting Motor 


A thumb-operated switch on the pilot’s control colum1 
can be operated to give three rates of turn in either d:- 
rection when the aircraft is flying on automatic contrc’. 
By means of the course-setting motor, Fig. 3, this switc1 
controls the rotation of the course-setting scales on tlhe 
repeater and directional gyro. 


Steering Indicator 


This unit, which weighs only a few ounces, contains 3 
galvanometer movement operating a pointer which trav- 
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erses 2 horizontal dial two inches in length. The device 
js con 1ected to the gyro in such a manner that the pointer 
js in ‘ine with a central lubber mark when the two scales 
on th. gyro c-incide, and is deflected in the appropriate 
direc'.on when these scales move out of coincidence. As 
the pointer moves one inch when the aircraft makes a 
four-.egree turn, it is apparent that the steering indica- 
tor is a sensitive and convenient means of indicating to 
the pilot whether or not he is maintaining the desired 
direc “:on. 


Autc matic Pilot 


Ti. automatic pilot, Fig. 4, consists only of a course- 
steer'ng rudder control, and weighs 551 lb. The appara- 
tus is not intended to be a complete automatic pilot, but 
an a d to navigation by controlling the rudder in such a 
way that any desired magnetic course can be flown auto- 
matically, so relieving the pilot, if desired, of his most 
arduous task, leaving need only for controlling the ailerons 
and elevator. The controls are a switch to effect engage- 
men! of the unit, a clutch lever, and a switch for applying 
turns. 

Deviations from the set course are transmitted electri- 
cally from the directional gyro to the servomotor unit, 
where they cause displacements of a rotary magnet. A 
rate-of-turn gyroscope is housed in the servomotor unit, 
but this is considered to be an unnecessary complication 
and to some extent counteracts the economy gained by the 
dual-purpose usage of the directional gyro. Displace- 
ments of the rotary magnet and the rate-of-turn gyro are 
combined in a light linkage and move a relay valve which 
operates a main valve. The main valve controls the flow 
of oil under pressure to and from either end of a double- 
acting ram servomotor, which is connected by a radius 
arm to the rudder control run. Movements of the servomo- 
tor are caused to follow up the valve movement; thereby 
the amount of rudder control applied to correct any dis- 
turbance in yaw of the aircraft is proportional to the 
amount of yaw and the rate of yaw. 

A motor-generator on top of the unit supplies the alter- 
nating current required for driving the rotors of the rate- 
of-turn and directional gyroscopes, and drives an oil pump 
mechanically. A clutch for emergency use permits me- 
chanical disengagement of the servomotor from the air- 
craft controls. The control is normally put in and out of 
use by the operation of a solenoid-controlled valve which 
short-cireuits the two ends of the servomotor. The motor- 
gencrator runs at 7500 rpm and is rated at 27 v and 160 w. 
It generates three-phase alternating current at a fre- 
quency of 500 cycles per second. 


Operation 


(a) Under manual control, in order to turn and main- 
tain a desired course, the pilot performs the following 
operations: (1) Operates the switch on the control col- 
umn until the desired course is indicated on the outer scale 
of the compass repeater and on the upper scale of the di- 
reciional gyro; (2) synchronizes the lower scale of the 
gy: with the aircraft heading given by the compass re 
pea'or; (3) turns the aircraft until the two scales of the 
gy: coincide. The aircraft on the inner dial of the 
rep. ater will then point to the lubber mark fixed at the 
top of the dial; (4) maintains the steering indicator cen- 
tral verifying- occasionally that the scales of the direc- 
tior..1 gyro are in coincidence and that the figure of the 
airc:aft on the inner dial of the repeater points to the lub- 
ber mark. 

Under automatic control, the pilot performs steps 
(1) (2), and (3) as for manual control; (4) engages the 
au’ -aatic rudder control by use of the master switch. 
(5 To turn the aircraft under automatic control, the 
Pil’. operates the course-setting motor switch on the 
cor..:ol column until the desired course is indicated jointly 
on ‘.e outer scale of the compass repeater and the upper 
S¢ of the directional gyro. The aircraft will then turn 

the scales on both instruments coincide and there- 
at should maintain the set course. 
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SEE 
““AEROSCREW” 


STEEL DRILLED HEAD 
AIRCRAFT BOLTS 


Generally known as “Engine Bolts” and widely 
used in aircraft construction where bolts with 
heads drilled to accommodate lock wire are re- 
quired. Holes drilled through all faces to meet 
center hole in top of hexagon head. Made of heat- 
treated nickel steel to conform with Army-Navy 
specifications, in types AN73 through AN81 and 
sizes up to 6” length. Also in coarse thread 
(NC3) or fine thread (NF3) styles. Carefully in- 
spected and tested for quality, accuracy, and uni- 
formity. Cadmium plating conforms to AN-QQ- 
P-421. Identified by “X” on head. 


aucqcnqqenenetl 


re 


DRILLED FILLISTER HEAD 
MACHINE SCREWS 


Used in many assembly operations and hence 


Pr Coe 





available in several types and a wide range of 


sizes. Low-carbon screws, for ordinary uses 
| where high strength and close tolerances are not 
required, made to Air Force drawings ACSO0A 
and ACS01A. Heat-treated nickel steel screws, 
for more particular applications where screws are 
appreciably stressed, conform to Army-Navy 
drawings AN502.and AC503. For close positions, 
where double cross-drilling is desirable, nickel 
steel screws conform to Navy drawing NAF-1164. 
Plating 1s bright and uniform. Nickel steel items 
identified by “X" on head. 





| We are Speccalistz ... 


in the manufacture of selected items of aircraft 
hardware. In addition to the above, we can 
furnish high-quality Hexagon Head Bolts, Clevis 





| Bolts and Pins, Washer’ Head Screws, and 


aded 


} i ne 
Write for Catalog and Eugincering Data 


Taper Pins. 


19th Ave. at 12th St., Rockford, Illinois 
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The Askania equipment is similar in 
many ways to the Patin and Siemens 
instruments, but differs in being a 
pneumatically-operated system. In 
some respects it is simpler than the 
eiectrically-operated type. 

The magnetic master compass, Fig. 
5, is similar to the Patin and Siemens. 
Weighing 5% Ib, it consists of a per ndu- 
lously suspended bow! containing a 
double-pivoted magnetic element with 
liquid damping. On the top is a pneu- 
matie detector, which actuates an indi- 
eator consisting of a differential ma- 
nometer of the diaphragm type mounted 
on the pilot’s instrument panel. 

The directional gyro resembles the 
Patin and Siemens unit in appearance. 


There are two scales, the upper of 
which is the course-setting scale and is 
rotated to the desired course by a crank 
handle; this operation a!so rotates the 
master compass bowl by means of a 
fiexible drive. The lower scale is con- 
trolled by the gyro, but can be set by a 
knob on the front of the instrument. 
The gyroscope is operated by air 
provided by an engine-driven pump. It 
consists of a brass rotor with buckets 
cut in the periphery and is driven from 
air jets mounted in the azimuthal gim- 
bal ring. Two air connections to the 
gyro provide equal negative pressures 
to the automatic rudder control when 
the two scale readings coincide; but 
when the scales differ a pressure differ- 












NITE 
HAWK | 






Gets Planes 
Into The Alr 
Up To 90% 
Quicker! 


A PORTABLE 
engine-driven 
power plant, the 
Nite-Hawk Aero- 
Starter operates 


available. Investigate! 










independently of other power sources. Provides ample, con- 
tinuous power for starting airplane engines, including heavy 
bombers, in coldest weather. Also furnishes power for testing 
turrets, landing gear, etc. Equipped with floodlights for night 
operations. Air compressor attachment for inflating tires 


The Aero-Starter is fully described in our Bulletin No. NHI2A. 
Write for it. 


MFRS. OF PORTABLE NITE-HAWK AERO-STARTERS, SEARCHLIGHT AND FLOODLIGHT UNITS 





1706 SO. 68TH ST., MILWAUKEE 14, WIS. 














ence at the connections 


operal the 
automatic control 


and turns th. air- 
craft back to the course set ma: 


ually 

on the upper scale. : 
The automatic pilot, «s in the “atin 
and Siemens equipment, is solely » ; gid 
to navigation, controlling the rud. er jp 
such a manner that any desired Nag- 
netic course can be maintained. The 
apparatus consists of the dire: ional 
Eyro, a servomotor unit and an ‘niter- 
mediate control unit mounted : the 


fuselage. The servomotor unit, |''g, 6, 
weighs 17% lb, while the intern 
control unit weighs 12 lb. 
Deviation from the set course js de- 
tected by an inter: upted air jet 


liate 


stem 
and transmitted pneumatically from 
the directional gyro to the interm: Jiate 


control unit, where the resultant ‘orce 
is applied to a diaphragm. 


The (atter 
in turn applies a force and ten:is to 
move an air jet free to swing reative 
to receiving ports. These ports connect 


directly with the two ends of a s-rvo- 
motor ram connected by a radiu 
to the rudder control 
driven rate-of-turn gyroscope and a 
pendulum for detecting lateral accelera- 
tions are also housed in the contro! unit 
and both connect to the swingine air 
jet. 

The servomotor follows up the dis- 
placements of the air jet by means of 
a pneumatic system comprising a small 
piston pump operated by the servomo- 
tor and connected via a pipe to the dia- 
phragm acting on the air jet. A capil- 
lary leak to the atmosphere allows the 
pressure or suction, generated in the 
line by the operation of the piston 
pump, to leak slowly until the pressure 
is atmospheric. Should the servomotor 
remain in one position for any length 
of time, and as the pressure equalizes, 
the jet is centralized by light springs. 
Thus, for any quick lateral disturbance 
ef the aircraft the amount of rudder 
control applied is a function of the 
amount of yaw, the rate of yaw and 
the sideslip velocity. Accommodation 
for any position of the rudder required 
for trim in yaw, without a correspond- 
ing change of heading, is obtained by 
means of the capillary leak and the 
spring-centered air jet, which permits 
the rudder to remain in the trim posi- 
tion while the air jet returns to its 
central position. The lateral pendu'um, 
which responds to sideslip, has the ef- 
fect of reducing the weather-cock sta- 
bility of the aircraft by applying suff- 
cient rudder control to counteract the 
resultant tendency to yaw. 

A feature for remark is that cnly 
forces are transmitted; no accu-ate 
transmission of movement is required 
therefore, the control applied dep nd- 
ing upon the balance of forces apy ied 
to the swinging air jet. 

A clutch, which cannot be re-eng: ged 
by remote control, is provided for lis 
engaging the servomotor from the uit 
craft controls. Normally the contr»! 1s 
put in and out of action by the pi ot’s 
contro! cock, which short-cireuits the 
two ends of the servomotor and ‘hus 
renders it inoperative. 


arm 
run. An air- 
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PROTECT THE POWER OF 
FIGHTING EQUIPMENT 


Power for the Planes, Ships and Tanks of 
our Mechanized Forces involves many 
“mighty details” of temperature and pres- 
sure control... served by Sylphon Bellows- 
operated devices. 


For on these war-proved devices that “must 
not fail’ depend the peak performance of 
aircraft engines and flying instruments; the 
split-second, touch-and-go operation of 
earth-borne mechanized equipment; the 
utmost dependability of marine engines; the 
accuracy of meteorological information that 
often calls the punches of modern warfare. 


And what is the post-war, “after Victory,” 
moral of this story? 


Just this. Remember those Sylphon Auto- 
matic Controls so widely used in electric 
refrigerators, automobile engines, station- 
ary diesels, industrial processes, heating 
and ventilating systems and countless other 
peace-time products, before the war? 


\ 


\ 


THE FULTON \ 


GOP. O18 8H 





They, and many more Sylphon Instruments 
and Sylphon Bellows-powered devices will 
be greatly improved—their application 
greatly extended in the designs of a post- 


war world. 
x * * 


Sylphon Products include: Aircraft Controls—Liquid 
Cooled Engine Thermostats, Oil Cooler Thermo- 
stats, Oil Cooler Surge Protection Valves, Damper 
Controls for Cabin and Wing Heating, Fuel Pres- 
sure Regulating Valves; Parts for Super-Charger 
Controls, Carburetor Controls, Fuel Injector Con- 
trols; Marine Controls—for the Regulation of Fresh 
Water Heaters, Fuel Oil Heaters, Lubricating Oil 
Temperatures, Diesel Engines, Desuperheaters, 
Steam Jet Ejector Condensers; Automotive Controls 
—Engine Temperature Controls for Tanks and 
Other Military Vehicles, Trucks and Passenger 
Cars; Refrigeration Controls—Thermostat Mechan- 
isms for Domestic and Commercial Refrigerators; 
Industrial Controls—Temperature, Pressure and 
Vacuum Controls for Industrial Processes; Air 
Conditioning Controls—for Buildings, Ships, Rail- 
road Trains, Aircraft. 


SYLPHON CO. 


TENNESSEE 


Jemperrature Controts...Brellouw...Bollows Qhsenbticr 
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Multiplicity of Operations 


(Continued from page 25) 


tilt the entire assembly to any conve- 
nient position—in a 180 deg. arc—for 
handling the installation of major at- 
tachments. Among the most important 
operations on this line are—the instal- 
lation of the hydraulic system, flaps, 
landing gear, ailerons, landing gear 
fairing. 

Painting of the large wing sections 
is handled in huge waterback spray 
booths installed by Newcomb-Detroit. 

Much of the press shop work for the 
B-17 and P-47 elements described above 


is done in the Murray press shops in 
Detroit, utilizing some of the fine heavy- 
duty mechanical presses formerly em- 
ployed for the making of auto-body 
stampings. The majority of these 
presses are the familiar Bliss double- 
acting type ranging up to 500-ton ca- 
pacity and 800-ton Hamilton presses. 
Largest piece of equipment in this 
plant is a 2500-ton Lake Erie hydraulic 
press. 

Profiting by its years of experience 
as an auto-body specialist and the ex- 








| wheel chatter 
by dressing your wheels 
with this PERFEX DRESSER 


Don’t let wheel chatter cause poor finish on 
gaging surfaces. Dress your wheels with this 
newly developed Perfex Angle Tangent to Radius 
Dresser. It is claimed by users to be the most 
accurate dresser made. Its features show that 
the Perfex has distinct advantages over other 
dressers. Once you try this Perfex you’ll agree 


it’s what you’ve been looking for. 


Se Radius can be set accurately to within .0001. 


* it is possible to return the diamond to cen- 
ter after dressing an angle within .00005. 


Can dress a smaller than .050 radius to a full 
half circle without additional attachments. 


ot ; 
¢ 


> 
oo 


today. 


PERFEX 
3607 GAYLORD . 
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The Perfex Angle Tangent 
co to Radius Dresser was de- 
signed by gage makers for gage 
makers. That is why this dresser 
meets the exacting requirements 
demanded by gage manufacturers 
—and that is why it will pay you 
to write for descriptive literature 


DRESSER CORPORATION 
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IMMEDIATE 
DELIVERY 


Perfex Dressers are being de- 
livered promptly when orders 
are accompanied with neces- 
sary priorities. 








perience gained in several year; of 
working with aluminum alloys, M cray 
has found it possible to employ its ..uto- 
motive methods in the forming c the 


various airframe stampings. ‘Pegs 
shop procedure has been deve'»ped 
along its automotive lines of know- sow, 
using steel dies with draw rings and 


draw ring beads for heavy draws «© for 
large stampings. 
In addition to the larger air! 


ame 
elements mentioned earlier, Murray 
also supplies a variety of stainless stee] 
parts for Ford’s Willow Run bc iaber 
plant. Among these are—engine -owl- 
ings, ammunition boxes, exhaust col- 
lectors, firewalls, etc. They had di“icul- 


ties at first due to the fact that many of 
the parts are fashioned from stai iless 
steel sheets only 0.018 inches in t*ick- 
ness. Moreover, Murray insisted pon 
using automotive draw-die methocs in 
place of the drop-hamer procedures «on- 
ventionally employed. Eventually, 
Murray engineers perfected their own 
automotive techniques and are said to 
be the first producers to use such prac- 
tices successfully in aircraft work. 

Three principal methods are used in 
forming the stainless sheets, particu- 
larly to overcome the serious spring- 
back problem. These are the use of 
double-action dies to attain desired 
form; the use of brake dies for ac- 
curate control of angles and the spring- 
back of angular shapes; and, finally, 
the use of rolls to form moldings and 
similar stainless steel shapes without 
springback. 

Murray makes use of each of these 
techniques, including double-action dies 
(made of cast iron as in automotive 
work), brake dies, and Tishken and 
Yoder rolling equipment. 

An example of die design and press 
technique in the forming of stainless 
for the Ford bomber, is the stamping 
of an exhaust collector or pipe. Here, 
as in pre-war fender practice, the draw 
ring (with a restraining head) dips 
down to follow as closely as possible 
the deepest part of the stamping. This 
results virtually in a preliminary bend- 
ing of the material to a shape about the 
same as the 8-inch diameter required 
in the final part. The draw ring 
clamps at this point, and the beads hold 
the material while the punch comes 
into action to form the part in the ie. 

All stainless steel parts are engi- 
neered to use the softest type of ma- 
terial wherever possible, especially in 
parts requiring deep drawing. ‘he 
easier jobs are made of full-hard 
stainless to obtain its higher physical 


‘characteristics. In either case, the t; pe 


to be used was settled on the design ng 
board. In addition, Murray’s prac’ ice 
was to build samples by hand. Tat 
helped them to find the exact ar. as 
which would be difficult td form wth 
dies and pointed the way to later s ic- 
cessful production practice, indicai.ng 
modifications in die design or in he 
selection of the material that pro ‘ed 
helpful. 

Nearly 30 different sub-assemb’ es, 
including lefts and rights, and p: «ts 
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Among the many Clearing Presses built 





28 for the production of war material is this. ji) 
r 1500 ton knuckle lever press ... used for ~ 
heading 75 mm steel cartridge cases. 

a8 In addition to being a practical solution 
“' to the numerous problems encountered in 
. designing a press for working cartridge 
le cases of steel, this Clearing mechanical 
- press also provides the means for high 
7 speed production. Heading operations may 
- be performed at rates up to sixteen strokes 
“A per minute. A hydraulically controlled os- 
e. cllating feed centers the work accurately 
bclow the ram. A liftout device removes 
o f-xished work from the die. 

. Now or in the future, when faced with 
— : etal working problems that presses might 
’ § =< lve, you are invited to call on Clearing 
at ‘gineers. Clearing Machine Corporation, 
o 99 West 65th Street, Chicago 38, Ilkinois. 
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of engine nacelles, are being fabricated. 
These are assembled on a buck which 
holds the framework in place, with the 
stainless skin covering held to the 
framework by light steel bands circling 
the sub-assembly. The parts are then 
drilled in a few places so Cleco pins 
can be inserted to hold them together 
for welding. 

Murray uses both the pedestal-type 
welders and those hung from over- 
head trolleys. In the latter case. after 
the Clecos are installed, the sub-as- 
semblies are moved to a second buck or 
assembly jig to permit welding with a 
long arm welder hung from overhead. 
This set-up enables the operator to 


spot the welds rapidly in long rows, 
with one arm of the welder working 
inside the jig and the other arm mov- 
ing along a fiber guide on the skin. 


Engine Research 


combustion system. The importance of 
Diesel fuels, therefore, has increased 
in significance in heavy duty transpor- 
tation, construction, and farm work, 
and its effect is being felt in military 
equipment. 

Transmission Oils: The development 
of transmission oils has not kept pace 
with that of crankcase oils. The evi- 
dence has been accumulating for some 





STEEL PLUG GAUGES! 


By making this 


Gauge Grinding Co. has again demonstrated what increased 
production efliciency together with a modern plant, built for 
the express purpose of gauge manufacture, can do to lower 
the cost of gauges. 


Let us fill your 


gauges—send in your order today. Remember 
to include the following information with your 
order: 
faces. 3. 
alloy steel or chrome. 5. Number of members— 


Go, Not Go, Handles. 


DELIVERIES 


Rush deliveries can be 
made on all Turner’s 
standard plugs, 


{LSE 


3558S: 


4 S=7 
7ROTHES 


CORNER CGS RINDING Company 


2622 HILTON ROAD > ~ - * 


ANNOUNCES 


discount 
off list 
prices 


on all their A.G. D. 
STANDARD LENGTH 


40% discount announcement, the Turner 


rush order for standard length steel plug 


1. Diameter. 2. Length of gauging sur- 


Tolerance or accuracy. 4. Hardened 


WRITE FOR OUR DELIVERY 
DATES AND PRICES 
TODAY! 


Upon the receipt of your inquiry 
(written on your company 
stationery please) we will for- 
ward to you, immediately, com- 
plete information and prices on 
our gauges. 


FERNDALE, MICH. 





This word picture given above is 
plemented by a pictorial treatie 
touching on some of the operatio: 
the various departments. 


(Continued from page 48) 


months that the type of lubricant »:: 
ently used in automobile and t 
transmissions and _ differentials 
not satisfactorily lubricate tre 
transmissions and_ differentials 
pears that the type of compound 

in the so-called “Universal Gear 

is unstable under the conditions of <) 
and temperature with which 
parts have to live. The consider: bly 
shortened life of these parts gre. 
increases the troubles of the operst 
especially because of the difficult: 
obtaining replacements at pres 
There has never been any unifor: i 
of opinion as to what constitutes 
satisfactory transmission oil. We 
no longer afford to service our eqi 
ment with transmission oils mi: 
factured according to every imagina! 
formula and specification laid down 
a blending kettle operator. 


Military Ground Forces Fuels and 
Lubricants 
By Major James A. Richardson, III, 
Ordance Dept. 
PPROXIMATELY one half the 
ply tonnage required to main- 
tain our overseas army consists of 
petroleum products. This is 7 times the 
ammunition tonnage, 6 to 8 times the 
tonnage of rations. In certain active 
areas fuels and lubricants comprise 
as much as two-thirds the total main- 
tenance tonnage. 

The service troops supporting a fight- 
ing army overseas require about 36 
petroleum products, while the combat 
troops themselves require no more than 
21 of these, which include primarily 
motor fuel, lubricating and hydraulic 
oils and greases for all ground fight- 
ing equipment and aircraft weapons. 
However, only 13 or 14 of these prod- 
ucts are required by combat troops in 
any given area. The accompanying 
table lists the 21 products used by com- 
bat troops. 

Our 80 octane all-purpose gasoline 
must be suitable for use in all gaso- 
line engines in the Army except air- 
craft engines. This gasoline must as- 
sure maximum performance of the 
vehicle under all conditions of service. 
The Grade A gasoline must give govud 
starting and warm-up at 0 F. without 
auxiliary starting aids and must ‘shew 
freedom from vapor lock in any equip- 
ment at 110 F. It must be sufficient!y 
gum stable to be suitable for use after 
six months’ storage outside in 5-gsl- 
lon steel containers, 55-gallon drums 
or vented storage tanks under mein 
temperature of 110 F., and its lead aid 
sulphur content must be such as to not 
have any deleterious effect on the e- 
gine in service. The C Grade of fvrel 
must, in addition, facilitate starting in 
temperatures as low as —60 F. wich 
use of simple heaters and starting aics. 


sup- 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRI<S 











\ 


e’’s get on with the war 
.. AND SPEED THE AMMUNITION 


“a 


PENNSALT CLEANERS ! 


Reg. U. S. Pat. Off. 


Let’s keep hitting the Axis with everything we've 

got! If you have a metal cleaning operation, let us 

show you what a Pennsalt Cleaner can accomplish in 

getting it done in less time—or at less cost—or with 
“ more output. 


' Take this case for example: A well-known steel com- 
pany was producing 0.30, 0.50 and 0.55 calibre cups for 
bullet jackets. Involved was a=.centinuous washing, 
annealing, quenching, pickling and rinsing process. The 
components were carried through a perforated shell partly 
submerged in the cleaning solution. 





When the Pennsalt serviceman called, he found that the 
cleaner then in use was only partly effective. Unsaponified 
oil was burning off in the annealing furnace, creating smoke 
and soot—and because the perforations in the shell became 
clogged, there were repeated delays due to cleaning difficulties. 


When a fresh solution of Pennsalt Cleaner was used in the 
tank at one ounce per gallon concentration—delays and 


cleaning difficulties stopped at once ! 


. Let our experienced technicians help you with your metal 
PEN NSYLVANIA SALT cleaning problems. Actually billions of cartridge cases, shell 


MAS UFA/C TURING C PANY cases and bullet jackets—as well as great quantities of other 
ordnance and armament—have been most successfully 
1000 WIDENER BUILDING, PHILADELPHIA 7, PA. »~ cleaned with' Pennsalt Cleaners. | 
New Yor! © Chicago * St.Louis « Pittsburgh * Minneapolis « Wyandotte « Tacoma Consultation involves no obligation. Write fully—Dept. AA 





Wartime Fuel Developments 
(Continued from page 40) 


fuel contributed about 13 per cent of 
all taxes, and automotive products 
paid 78 per cent of all Federal manu- 
facturing excise taxes. These taxes 
should not go disproportionately 
higher. Automobile prices might 
change in the ratio of prewar national 
income to postwar national income. 
Only a portion—about 10 per cent— 
of our high-octane fuel capacity will 
be used by aviation after the war. 
Fhe exeess capacity will be available 
for automobiles, if it can be utilized. 


Military 
but probably will exceed transport and 
private flying combined, the total being 
many times the prewar consumption. 

Management will be faced with the 
problem of producing good cars cheaply 
enough to sell in volume. Wartime 
emergency rules, if carried over, would 
critically affect this problem, as would 
any drop in prewar worker-efficiency. 
The advances made in machine tools 
and tooling, manufacturing processes 
and materials will aid in lowering 


requirements are unknown, 





PHOTO BY U.S. ARMY SIGNAL CORPS. 


Constant Research plus 
Rigidly Controlled Production 
is Producing More Efficient 
Sterling Pistons for: 


Tanks * Marine Engines « Trucks ¢ Pas- 
senger Cars ¢ Airplanes * Motorcycles 
Busses ° Utility Engines 


1a 


Write today if our years of experience in creating 
aluminum products can help you solve your problems. 


STERLING ALUMINUM PRODUCTS Inc. 


St. Louis, Missouri 
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costs, but could hardly balance pr» 
general manufacturing costs. The ¢ 
panies producing the best cars ; 
lowest price will continue to do : 
ness—the best values will alway: 
the biggest market. 

Our oil reserves are importan| 
the standpoint of national defe 
conservation, and present a hig’! 
troversial question. This cont: 
revolves about the reserves atta, 
at low cost by pumping from @ 
ground, as against the total reserves ;.- 
gardless of production cost. Man 
thorities state that a shortage of 
cost oil which can be pumped fron 
ground seems likely within the 
twenty years. This would adv: 
petroleum and gasoline prices. 
would then become an oil-importing 
tion or turn to other methods of f 
manufacture — manufacture of fue 
from natural gas, the high-pressur 
hydrogenation of crude petroleum, * 
covery of oil from shale and sand, a: 
the hydrogenation of coal. The ai! 
time, all-world total amount of oil pr 
duced is less than one cubic mile; i 
Utah alone there is enough shale | 
produce at least two cubic miles of oil, 
but at greatly increased cost. We have 
ample supplies of natural gas, from 
which fuel can be made. The hydro- 
genation of crude petroleum is slightly 
more expensive than present methods, 
but yields about 110 barrels of gasoline 
from 100 barrels of crude, by the use 
of hydrogen, as against the present 
yield of 45 barrels by thermal cracking, 
or 65 to 70 barrels by catalytic crack- 
ing and polymerization. 

If all the rubber used in this country 
were made from oil, less than 1 per 
cent of our oil production would be 
used, and about another 1 per cent for 
all plastics and chemicals. Therefore, 
the bulk of the petroleum is available 
for fuel. 

Summing up the above intangibles, 
the overwhelming opinion is as follows: 

1. That the future trend of automobile 
design will be toward economy rather than 
performance, because of greater emphasis 
on petroleum conservation, increased gen- 
eral taxation, inflation, higher fuel costs, 
and probable higher automobile costs. 

2. That the very large automobile is on 
the wane—the buyers of higher-priced car 
have been most affected by taxation. 

3. That present comfort, safety, perform 
ance and size of the medium-sized ca: 
should not be sacrificed any more than 
necessary. 

4. That the very small European-type ca 
is not foreseen, unless absolutely forced b 
economic conditions, and would not b 
agreeably acceptable to the Americar 
public. 


5, That automobiles must be producec 
with less man-hours. 


@ cr * 


* @ 
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A tremendous postwar automobil« 
demand is foreseen. The average age 
of the cars in use today is 7 years 
Even with a production of 6,000,00( 
cars per year it would take severa 
years to satisfy the backlog. The av 
tomobile companies will supply th 
type of car the public can afford t 
buy, and under present conditions th 
medium-sized car would cost at leas 
15 per cent more to produce than i 
the prewar days. 
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There are several major methods of 
increasing the economy of operation. 
Notwithstanding the great emphasis 
laid on high-octane fuels, these methods 
must be listed in the following order 
of importance: 


1. Transmissions and rear-axle ratio. 

2. Rolling, wind resistance and car weight 
38. Engine size—number of cylinders. 

4. Compression ratio. 


If there are several methods of ac- 
complishing a result, the engineer tries 
to do it the simplest way. Many times 
a thing can be done, but it is a ques- 
tion whether it pays to do it. It is ex- 
tremely difficult to design for brilliant 
performance and economy at the same 
time. There is room for tremendous 


improvement in thermal and mechan- 
ical efficiencies. For instance, the 
actual percentage of the energy in the 
fuel delivered to the drivers of a steam 
locomotive is about 5, while for auto- 
mobile it is 5 to 8 per cent at 20 mph, 
12 to 15 at 40 mph, and 20 at 60 mph. 
The increase in the efficiency with 
speed is due, of course, to the increase 
in the load factor (see Fig. 2). Wind 
resistance lowers the mileage at high 
speeds, as the power required to over- 
come wind resistance goes up as the 
cube of the speed. 

As miles per gallon become more im- 
portant than performance, the biggest 
gain can be made by lowering rear- 
axle ratios (Fig. 3). This sacrifices 
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performance in the low-speed ; inge, 
which the American driver has he eto. 
fore demanded. The overdrive , ives 
economy, but is costiy. Autoriatie 
transmissions will play an impo: ant 


part in future car development. ‘hey 
have not been more economical i; ‘ity 
driving, but have been greaily in 
country driving, operating at h. hey 


load-factor and less engi» revolv’ ons 
per mile. A great portion of aut. :no- 
bile driving is urban, resulting in |ow 
load-factor and lack of economy. _.’as- 
senger-car economy is in the ran: - of 
20 to 30 ton-miles per gallon, whil. the 
economy of heavy-duty vehicles v° vies 
from 75 for cross-country buses to 125 
for trucks. 

Reducing car weight improves ©» er- 
ating economy, particularly in acceij.ra- 
tion and hill climbing (Fig. 4). There 
will eventually be express highways 
over America, and good roads to Alaska 
and South America, on which high 
driving speeds probably will be allov ed. 
The engineer’s task will be to mi:in- 
tain size and reduce weight, at the 
same time giving good riding qualities 
and roadability. 

Steel will likely be the body material, 
because of its physical properties, 
safety, and price. Aluminum sheet 
must sell at six cents per pound to 
compete with steel—the price will prob- 
ably be three times this. There are 
places where aluminum can be used to 
lighten the car—doors, hoods and rear 
decks. Aluminum castings made from 
secondary metal can compete with iron 
castings. They can be used for trans- 
mission cases, differential housings and 
possibly for cylinder heads, crankcases, 
intake manifolds, wheels and many 
small castings and brackets. There is 
definite possibility that aluminum can 
be used for‘cylinder blocks with steel 
or castiron sleeves—this will necessi- 
tate the use of constant-clearance regu- 
lators for valves. There will be a defi- 
rite trend to aluminum pistons in all 
ears, designed for improved cooling 
and controlled expansion. Great prog- 
ress has been made in the manufacture 
of aluminum and in handling it. Aijr- 
craft manufacturers are machining 
aluminum at the speed of 700 fpm. 
With very little increase in cost, me- 
dium car weight can be reduced 3/0 
to 500 pounds by the use of aluminun, 
and further by a redesign of stcel 
parts. ; 

A corollary of reduced car-weight is 
the smaller and lighter engine. Shou!d 
the 3000-pound car be reduced ‘o 
slightly over 2000 pounds, obviously a 
smaller engine can be used and st'll 
maintain the same accelerating and 
hill-climbing ability. Economy com>s 
from raising the load factor. Chang.d 
economic conditions may increase i:)- 
terest in the four-cylinder engine. 

The radial aircraft-engine has ben 
discussed for passenger cars. Prese it 
automobile engines cost about 80c¢ yr 
horsepower, as against $10 per hor:e- 
power in the large aircraft radial «1- 
gines, and $4 to $5 in the smaller typ’s. 
Weight is a little over a pound per 
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horse: ower for large aircraft engines, 
5 to ( pounds for automobile engines. A 
grea weight-saving is possible, if in- 
stall: ion difficulties are overcome, but 
agai: will it pay? This type of engine 
may fiave a field in expensive buses, 
becai'se of the great saving in weight. 

Th: rear-engine car appears to have 
no s-onsor in the larger organizations 
at p.esent. A transmission and weight- 
gist: bution problem is involved, as 
well as the question of ready public 
acce} tance of such a radical change. 

Fi el injection does not offer a means 
te economy on automobile engines, par- 
ticul:rly at low load-factors. As en- 
gine size decreases, the design becomes 
more difficult. Further, the cost of the 
avel age automobile engine would be al- 
mos. doubled. The economy realized in 
the diesel cycle at % and % load is not 
realizable in the Otto cycle, although 
injection has some advantages at 
higher load-factors. 

Vhile supercharging has been widely 
used in the aircraft field, very few at- 
tempts have been made to adapt super- 
chargers to automotive equipment. The 
reasons for this have been, first, the 


lack of an_ efficient variable-speed 
blower, and, second, the low fuel econ- 
emy which results from supercharged 


operation. With the development of a 
satisfactory supercharger, however, 
the possibility of obtaining reasonable 
economy with a small engine which is 
still capable of high power-output 
when required, is a definite one. Such 
an engine would be designed to operate 
normally-aspirating at part throttle, 
hut supercharged at full throttle. In 
this fashion the majority of operation 
would be unsupercharged near full 
throttle, resulting in low specific fuel- 
consumption. When the need for high 
power should arise, the throttle would 
be depressed to the floor and the super- 
charger would cut in. This idea is not 
new, however. 

Average opinion is that super- 
chargers will not be used on automobile 
engines in the near future, but will 
very likely be used on trucks. Higher- 
octune fuel may be necessary with their 
usc, depending on the degree of boost 
at various speeds. 

liigher compression-ratios are the 
rov'e to higher cyclic efficiencies, and 
the utilization of high-octane fuel. En- 
gine design and fuel must go together, 
as ‘he phonograph-and-record combina- 


tic Fuel will be ahead of engine de- 
sig) immediately after the war. 

2. 5 shows the theoretical relation 
be! een compression ratio and thermal 
eff. .eney. We have traveled a long 
wa. along the curve at 7:1 ratio, and 
tl urve is one of definitely diminish- 
1 eturns. Mechanical difficulties in- 
cr se rapidly with compression ratio, 
p ipally engine roughness and pre- 
is on. 

‘ording to Dr. Edgar, in the past 
t utomotive engine has taken ad- 
V ge of increasing fuel quality by 


ising the compression ratio, which 
ises both power per cubic inch of 
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displacement and mechanical energy 
per gallon of fuel. This trend cannot 
be followed indefinitely, but it can be 
pursued very much farther than it has 
been. For example, several years ago, 
the General Motors Corp. carried out 
an elaborate research project to deter- 
mine the possibilities of increasing 
compression ratio under conditions in 
which the anti-knock value of the fuel 
was no longer the limiting factor. An 
automobile equipped with a valve-in- 
head engine was selected for the in- 
vestigation. The car was operated both 
on the dynamometer and on the road at 
a number of compression rativs and a 
number of gear ratios, and fuels were 
used which in each case were capable 
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of avoiding knock. Approximately 69 
octane fuel was required for the stand- 
ard 5.25 compression ratio, about 95 
octane number for 8.0 compression 
ratio, and something better than 100 
octane number for 10.3 compression 
ratio. Fig. 6 compares the miles per 
gallon obtained by increasing the com- 
pression ratio when the gear ratio was 
adjusted until approximately constant 
low-speed performance was obtained 
(under these conditions the high-speed 
performance was better with the high 
compression-ratios). 

In tests conducted by W. S. James 
(Studebaker) on an L-head engine with 
a 10:1 ratio, mechanical difficulties en- 
countered were cracked pistons, and in- 
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creased wear on both compression and 
oil rings. The power and economy 
gains in this particular test were dis- 
appointing. 

When compression ratios go above 
8:1, the L-head will likely be replaced 
by the overhead engine, because of the 
latter’s greater breathing ability. The 
L-head is the cheapest engine to build 
and is quieter, and will continue to be 
used below 8:1 compression ratio. 

In another test, reported by John G. 
Wood (Chevrolet), the compression 
ratio was increased from 6.25:1 to 
7.5:1 and the engine ran well. The 
ratio was then increased to 9:1 for the 
use of 100-octane fuel, and the crank- 





shaft broke. The tests indicated that 
an engine with high compression ratio 
could be made lighter in the upper 
structure, but the lower structure must 
be heavier. A smaller, higher-speed 
engine was tested against a larger en- 
gine of lower ratio to give the same 
power; there was no saving in weight. 
Fig. 7 shows a recent test on a valve- 
in-head engine of 6.1:1 compression 
ratio, the engine being changed in steps 
to give the higher ratios. The chart 
shows the per cent increase in full- 
throttle brake-horsepower obtained, of 
the order of 21 per cent at 3000 rpm 
and 10:1 ratio. 
The cost of present automobile mo- 
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THE proof of the performance and economy of this new TRU- 
THREAD Diamond Dressing Tool is found in the cost and pro- 


duction records of users throughout the country. . 


. production 


increases in one plant up to 500% and reductions in per-piece 


grinding costs as much as 75%. 


It’s no wonder! Made with a natural fine quality uncut diamond 
specifically selected for the job, this tool cuts exceptionally clean. 
It obtains forms faster. Fewer dressings are required. Down time 
is reduced because more work can be ground between dressings. 


The diamond is of a shape that permits angle, radial and multiple 
form as well as straight dressings. And because this tool can be 
made and reserviced on a production basis, quick deliveries 


are assured. 


Learn more of the advantages of TRU-THREAD TOOLS. Write 
or wire for detailed information today. 


FOR USE ON—Excello, Jones & Lamson; Dalzen 
and all other thread grinding machines. 


WHEEL TRUEING TOOL CO. 


3200 W. Davison Avenue 


Detroit 6, Mich. 
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tors is about 80c per hors 


With high compression-ratio it “a 
mated this cost would be over $1 0) per 
horsepower. 

Smaller bores allow higher cc pres. 
sion, because of better cooling. vugh- 
ness and pre-ignition are the tw: main 
problems to be solved with hig! com. 
pression-ratios. The motor fo best 
economy is one of larger displac ment 
running at lower speed, rathe than 
smaller high-speed engine, with high 


friction and pumping losses. Me>t au- 
tomobile driving is done at lov 


load- 
factors with thermal efficiency { the 
order of 10 per cent, and with © ecific 
fuel consumption high on the curve 
(Fig. 2). 
The theoretical gain in economy due 
to changing from 7:1 to 9.5:1 con: ores- 
sion ratio (the latter requiring 100- 


octane fuel) is about 12 per cen: If 
vehicle performance is kept con-tant, 
the fuel economy will be increase.) 10- 
12 per cent under full-load condi 


ions. 
The following table shows the per- 
formance of different types of present- 


day cars when in perfect conditio1 


Rated Avg. Top 
Weight HP MPG Speed 
Willys-Americar 2160 63 30 72 
Ford, Plymouth 
Chevrolet 
(Bulk of Market) 2950 = 91 18 Rg 


Cadillac, Packard, 


Lincoln .........3950 150 10.5 9h 





These figures tell the story. 
acceleration and 


High 
good _=hill-climbing 
ability are a matter of high horse- 


power per pound of weight; high top 
speed is one of horsepower per sq ft 
of frontal area. Wind-resistance horse- 
power goes up as the cube of the speed. 

As regards pressure cooling, Fig. 8 
shows the effect of pressure caps on 
road cooling. A pressure of 1 psi 
raises the air temperature, resulting 
in boiling by about 3 deg. High pres- 
sures are more dangerous to “blowing 
off” when the cap is removed from a 
system containing alcohol. High pres- 
sure also demands strong radiator and 
heater cores and connections. Pontiac 
used a pressure cap of 4 psi, the Rolls- 
Royce Merlin about 25 psi. One great 
advantage of pressure cooling is that 
the radiators are smaller, which re- 
duces weight. 

Higher engine operating tempera- 
tures result in somewhat higher t! 
mal efficiencies, but also in hi; 
octane-number requirements. Te 
made on a particular vehicle sho 
that a 10-deg. F. rise in coolant iem- 
perature increases the fuel require- 
ment by from % to 2 octane num|« 
It is generally believed that pres«ure 
cooling will be widely used. Rese«reh 
work indicates that water may be dis- 
carded as a coolant. 

Although there are many way: it 
which performance and economy ca be 
improved, changes will be made only 
gradually, and improvements wil be 
the result of evolution. The authe: il- 
lustrated this by presenting a t ble 
for which he gave credit to B. B. Bach- 
man (Autocar), listing changes nade 
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OWERFUL AND POSITIVE, this brake is instan- 
taneous in its action and easy to operate. It 
is inexpensive both in initial cost and in mainte- 
nance. Moreover it provides ample braking power 
to control even heavily loaded cargo trailers of the 
largest size. 

Its powerful action is produced by the use of a 
lever that develops a tremendous braking torque 
in proportion to the size of the brake. 

Because it is electrically operated the action is 
instantaneous, and the braking effect is always 
smooth. 

The effectiveness of the Magdraulic Electric 
Brake has been thoroughly proved by two years’ 
use on heavy field units, where it has given unsur- 
passed service under all conditions. 

Today the Empire plants are fully engaged in 
war production, supplying brakes for essential 
uses. In the peace to come Magdraulic Electric 
Brakes will be available in various sizes suitable 
for all types of passenger cars, buses, trucks, and 
trailers. | 


ufacturers of the Vacdraulic Brake Power Booster for multiplying the power of Hydraulic Brakes 





SIMPLICITY 


— An Outstanding Feature 


An outstanding advantage of this brake is its 
simplicity in design and construction. It is a 
compact, self-contained unit, with no external 
rods or connections to be damaged or to get 
out of adjustment. Furthermore, this permits 
full clearance under the truck or trailer on 
which the brake is used. 


Engineering data will be furnished on request. Cor- 
respondence is invited from Distributors who are 
interested in franchise atrangements covering ex- 
clusive territories. 
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in a 315-cu. in. engine during a four- 
year period, and improvements in per- 
formance effected thereby. During 
1936 seven distinct changes were made 
—cylinder-head changes to raise the 
compression, and camshaft changes to 
alter the timing. Increase in the com- 


in raising the maximum hp to 94.2 at 
2800 rpm and the maximum torque to 
225 lb-ft. Five more changes were 
made in 1939, the masked valves being 
abandoned and the compression ratio 
raised to 5.9. The engine then devel- 
oped 91.5 hp at 2600 rpm and a maxi- 
pression ratio from 5.25 to 5.64 in- mum torque of 232 lb-ft. No further 
creased the maximum hp from 78.4 at changes were made after that date. 
2400 rpm to 84 at 2600 rpm, and the — 

maximum torque from 213 to 220 lb-ft. Personals 

In 1937 four successive changes, includ- 
ing a further increase in compression (Continued from page 72) 
ratio of 5.85 and an increase in the 
carburetor throat diameter from 1 3/16 
to 1% in., and the adoption of masked 
valves with a different timing, resulted 





Fred J. Vogel, consulting transformer en- 
gineer for Westinghouse Electric & Mfg. 
Co., has been appointed professor of elec- 
trical engineering at Illinois Institute of 
Technology. 
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Loren F. VanNortwick has bee; 


pro- 
moted to the position of director of | «rrj. 
tory development for Dodge Div., C sler 


Corp. He was previously Detroit an! Cin. 
cinnati regional manager. He is suc ded 
in that post by Louis J. Ouellette. 

The following executives in the at mo- 
tive industry have been elected to em- 
bership in the Controllers’ Institu of 
America: Glenn D. Abbott, Muskego: Pis 
ton Ring Co.; Elmer F. Franz, W. er- 
head Co.; George W. Troost, Ch: sle 
Corp.; and Frank Robert Van Petten, ude 


Engineering Div. of  Houdaille-H hey 
Corp. 

Walter Bockstahler, transportatic ex 
ecutive and aide to Director Jose) B 
Eastman, of the Office of Defense "| Ans 
portation, has been elected presid: of 


Inter-State Motor Freight System. 


Edward K. Barcalo, board chairn of 
the Barcalo Mfg. Co., Buffalo, has r« 1ed 
as chairman of the Labor Requiré nts 
Committee of the Area War Man) we) 
Committee, due to ill health. 

The Gray-Mills Co., Chicago, has an- 
nounced the addition of Thomas H. Giaser 
to its staff as installation engineer and 
tooling consultant. 


E. T. Foote, vice-president of Globe- 
Union, Inc., was elected president of the 
Association of American Battery M:nu 
facturers at its recent annual meeting 


Hugo A. Weissbrodt, until recently dep 
uty director of the Detroit Regional WPRB 
has been appointed superintendent of the 
Fort Wayne, Ind., Works of the Interna 
tional Harvester Co. He was. superin 
tendent of the Springfield, Ohio, Works un 
til he was loaned to WPB early in 194 


Col. August M. Krech, who retired Aug 
3L as commanding officer of the Detroit 
District, Sixth Service Command, has been 
named labor relations director of the Wil- 
low Run Bomber Plant of the Ford Motor 
Co. He succeeds John Ringwald, who has 
been given another assignment. 


New Production Equipment 
(Continued from page 78) 





Doall band. filing machine 


their own rate of cutting speed the 1'o- 
all Band Filer is equipped with “Spe d- 
master” infinitely variable speed pull: ys 
to give any cutting peed from 50 to 
250 f.p.m. All controls are located ‘or 
ease in operation with blower for ‘e- 
moving chips at the point of work : nd 
a portable lamp to light the work at 
any angle desired by the operator. 
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‘or inspecting thousands of interesting and peculiar jobs. Readin’, ‘ritin’, and 


etic have been definitely helped, just as have the food you eat—the clothes you 





1. Electrical equipment 

2. Radios 

3. Slide fasteners 

4. Type faces 

5. Paper making machinery 
6. Button dies (plastic) 

7. Matches 


1. Hardware 

2. Textile machinery 

3. Hair clippers 

4. Eye glasses 

5. Typewriters 

6. Bottle molds and closures 





7. Pen points 


\RITHMETIC | 





1. Wood and metal cutting tools 
2. Electric shavers 

3. Tooth brushes 

4. Light bulbs 

5. Light chains 

6. Adding machines 

7. Automatic pens and pencils 





g the past 22 years, Jones & Lamson Optical Comparators have been 





-the room you're in—the war you're fighting. Whatever product you manu- 


2, be it mechanical, electrical—anything—call in a Jones & Lamson expert to 


The enlarged shadow image reveals, 
ou how you can inspect it more accurately, faster, at less cost, through the use at a glance, the exactness of all di- 
s mensions of even the most complis 

es & Lamson Optical Comparators. cated tools, parts and products. 


Universal Turret Lathes . - Fay Automatic Lathes . Automatic 
Thread Grinders . Optical Comparators . Automatic Opening Die Heads 


J 0 N E G & L A M S 0 N MACHINE CO., SPRINGFIELD, VERMONT, U.S.A. 
= Profit-producing Machine Tools 
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Outlook of Civilian Flying safety in the air. 


What, then, are the handicaps ‘0 the 
swift postwar development of ¢ vilian 
aviation? 

It seems to me that the first problem 
is one of adjustment. To begin with, 
we must remember that our p-esent 
enormous production of aircraf. has 
been centered on volume, not cos.. For 
our war effort we needed planes— :hou- 
sands of planes—just as quickly <5 we 
could get them. Their price was ot a 
consideration in the face of ou: des- 
perate national need and as a result 
cur output, while magnificent, h:s not 
been of a nature to adapt itself :o the 
pocketbook of the average individ .al., 

This is not to say that the mar ufac- 
saieaadinaehcleicaabadediatoad ~ turing genius of our aviation in ustry 
cannot adjust itself to peacetime mar- 
kets. It can, of course; and it wil. I 
venture to say that in every plani now 
engaged in the manufacture of military 
aircraft there are on file many hun- 
dreds of ideas leading toward cheaper 
and more efficient construction for the 
competitive markets that are sure to 
come. Indeed, countless improvements 
in our manufacturing methods fil! the 
trade papers of the industry, and are 
adopted as rapidly as time and tooling 
permit. é 

Nevertheless the pressure is stil]! for 
production and more production; and 
in the face of this pressure—as every 
manufacturer knows —the economies 
which are so great a part of competi- 
tive manufacture in peacetime must 
often be put aside. Adjustments to 
those economies must be made for the 
postwar market, and their making will 
take time. 

The second adjustment to be made 
will be one of plane types and models. 
The bulk of our great manufacturing 
experience, currently and before the 
war as well, has been in the design and 
production of military planes first and, 
N D U s T R Y secondly, in the manufacture of trans- 

port planes for the commercial airlines. 
GI Vi NG I Ft As early as 1930 the average value of 
the planes we exported, largely mili- 
tary and commercial, amounted to 
$15,014 apiece. By 1940 the price of 
those planes had risen to $55,592. Cur- 
rent models of military planes—and 
practically all of our present output is 
« Slentide for military use—are proportionately 
i h designed th fabricated shapes that * Resilient more expensive as speed and power re- 
engineers nave aesigne e pretabdricate ; : 
pe en so wahdle aed sales They are caiuael to + Water, heat ond ee engin , es 
assist any manufacturer in determining specifications — — The average civilian pilot after the 
hey Bil ae oon sina. + Compressible, etc. war bag ope — use 9 a _ hat 

2. Manufacturing Experience. 42 years of experience : — eames per Heer OF Detter 
in the ca an of saputine coal felt aaa Used for ened will he be able to support the i? 
Western to fill your every need. erating costs of motors genera ing 
2000 horsepower or more. There will 
continue to be a market for such 
planes for military and sporting use, 

‘ but they are probably not the melels 
WESTERN FELT WORKS © Insulation, etc. 


upon which a great civilian indu:try 
4035-4117 Ogden Avenue ° Chicago 23, Illinois will be built. 
Branch Offices in All Principal Cities 


In fact, because of the tremen: ous 
speed, power and operating expen: > of 


these military ships, we may hope for 

an avoidance of the situation fo! 
Largest Independent Manufacturers and ing the last war, in which a vast sat 
Cutters ol Wool, Hair or Jute Felts plus of unused military aircraft « ver- 
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(Continued from page 19) 


already know how to fly; or at the very become greater. We have thousands, 
least can count on a sufficient supply and may have millions, of trained 
of trained instructors able to teach the young pilots—both men and women. 
buying public. Experienced service personnel has also 

This, then is the background for been trained by the million. Plane de- 
postwar civilian flying; the substantial signs for the civilian pilot either are 
foundation upon which our aviation in- already in existence or can quickly be 
dustrial structure can continue to be prepared for postwar sale. Marketing 
supported, at least in part. The manu- plans will make it possible for the 
facturing and design facilities already average civilian to buy a plane con- 
exist in great measure. The trained veniently; instructors will be available 
labor supply is encrmous. Our manu-_ to teach him how to fly it; and instru- 
facturing experience is great and will ment development will contribute to his 

















@ The two factors which account for industry's Belt és: 
wide acceptance of Western Felt are: 


1. Engineering Experience. A full staff ot experienced 


¢ Channels 


* Gaskets 
The result of this coordinated experience is unbiased ° Pads 


suggestions —on the possibility of using Western Felt 


¢ Washers 
in your industry. Write us. 


* Weatherstripping 
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hung the civilian aviation industry for 
seven years before it was absorbed. 

It will be remembered that our air- 
craft production capacity i1eached a 
figure of 20,000 planes a year by the 
end of World War I—no mean figure 
for those days. Unforturiately that 
peak was reached with the end of hos- 
tilities, so that very little of our out- 
put had time to reach the fighting 
fronts and to be consumed. This sur- 
plus eventually flooded the civilian 
markets by way of barnstormers, stunt 
flyers and small fiying services giving 
plane rides. While not adapted to 
civilian use, this extra equipment at 
sacrifice prices inevitably held back the 


manufacture and sale of newer models 
until it could be absorbed. In fact, it 
was not until the years 1927-28-29 that 
private plane sales reached an en- 
couraging figure. During that three- 
year period 9981 planes were sold to 
civilian flyers in our domestic market. 

We may hope that regular airline 
passenger planes, air express and air 
freight will consume whatever surplus 
we may have in powerful motors and 
similar surplus equipment. Although 
there were only 358 regular airline 
transport planes in service by Ameri- 
can companies in 1941—of which 40 
per cent were operated outside the 
boundaries of the continental United 





WORCESTER 
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aS MASSACHUSETTS 
( Comirlied 


Wyman - Gordon 
laboratory con- 
trolled forgings are 
in the air today in 
every high-powered 
American plane... 
forged by men who 
work on the prin- 
ciple that our flyers 
must have nothing 
but the best. 
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States—the CAA estimates tlt by 
1950 the commercial airlines \. jl] be 
hauling 20,000,000 passengers year, 
or 70 per cent of Pullman traffic 
figures. 

For the civilian market, calli:.g for 
the production of much more ke urely 
and economical models than would 
satisfy any military pilot, the a: ation 
industry faces a gigantic retooli: », Al. 
though plans for such plane _ iodels 
may exist, and even though such lanes 
may be well past the experimental 
stage, it is still axiomatic tha. this 
adjustment to an entirely di ‘erent 
market will take time. 

Less encouraging is the situat on on 


our airlanes, the highways of ti sky 
along which the civilian pilot «” the 
future must travel. Almost ev: 








‘yone 
understands by now that a fligh: in a 
private plane from one city to another 
involves something more than tierely 
taking off—even from a backyar# air- 
port—and setting out across country 


at whatever altitude and in whiztever 
direction may suit the fancy o/ the 
pilot. 

Except for the plane owner who is 
satisfied with flying around his home 
port for a few hours in the evening, 
our present airlane system and, in- 
deed, our existing airports are not ade- 
quate to the volume of traffic implicit 
in any great growth of civilian flying. 
The situation is roughly similar to 
that in the early days of the automo- 
bile, when the owner of a car was 
limited to paved city streets and, out- 
side of his own neighborhood, had few 
places to go. The automobile needed 
county, state, and finally national 
highways to attain its fullest growth 
and use by our people. 

So, too, there must be highways in 
the sky along which our civilian flyers 
of the future may travel. Without 
them our wonderful production facili- 
ties, our trained pilots and_ service 
men, and our proposed thousands of 
civilian planes are useless. Just as 
the cross-country motor trip is limited 
to highways having service facilities at 
regular intervals, traffic control at in- 
tersections, and regulations for speed 
and safety; our civilian aviation will 
be restricted to charted airlanes in the 
sky. Our airports, the “service sta- 
tions” of flight, must be built in «ddi- 
tional thousands and_ satisfactorily 
equipped to handle the air traffi: of 
the future. 

It did not require a war to prove 
that our civilian airports were inade- 
quate even before its outbreak. 
the first airport was built in Da ton 
in 1904 by the Wright brothers, air- 
port construction in America has sig- 
nally failed to keep pace with the r2eds 
and the developments of even pr: wal 
aviation. 


As late as 1938, only eleven s ates § 
tate 
police power, either to prevent the 7) 


had statutes for the exercise of 


erection of obstacles near airports 0 
to force their removal. 


(Turn to page 154, please) 
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WHERE REFRIGERATION IS A “MUST” 


@Christmas dinner in the steam- 
ing tropics can be a cheerful thing, 
thanks to modern refrigeration. 
And modern refrigeration can be 
perfect, thanks to Pedrick preci- 
sioncered rings. These amazingly 
precise rings are used also in air- 
conditioning equipment, supplied 
to war-plants, as well as to ships, 
camps, and training centers. 

It is primarily the heat-shaping 
process that makes Pedrick pre- 
cisi: veering tick . . . that assurance 


of « >rrect tension, dimension, and 


fla 


~~ 


ess which engineers demand 


BAC THE ATTACK WITH WAR BONDS... 
YC: ‘NVEST AND OUR FORCES INVADE 


Devomber 15, 1943 


in rings, whether for pistons or any 


other compression use. 

While providing precisioneered 
rings for a multiplicity of combat 
applications, Pedrick is still re- 
storing power and giving eco- 
nomical operation to civilian 
trucks, buses, war-workers’ cars, 
and the power machines of in- 
dustry. They, too, need Pedrick 
precisioneering ...and get it. 
WILKENING MANUFACTURING 
Co., Philadelphia and Scranton, Pa. 
In Canada: Wilkening Manufactur- 
ing Co. (Canada), Ltd., Toronto. 





















A WORD TO DESIGN AND 
MAINTENANCE ENGINEERS 


A new 12-page booklet by 
Pedrick may suggest ways in 
which you can greatly improve 
the design or operation of the 
engines for which you are re- 
sponsible . . either those 
now in production or use, or 
those you plan for post-war. 
Write for Form 360 to find out 
how Pedrick combines ma- 
terials, processes, designs, and 
experience to deliver precision- 
eered piston rings of unusual 
excellence. 
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New Products 


(Continued from page 62) 


welding of magnesium alloys and Dow 
Metal. The alloy is known as Castolin 
Eutectic No. 1900. It is said to produce 
weids which contain a very high amount 
of magnesium and aluminum, therefore 
closely matching the parent metal and 
having tensile strength, mechanical 
value, hardness and corrosion resist- 
ance entirely comparable to the parent 
metal itself. 


The new alloy binds on magnesium 
alloys at a temperature slightly below 


the. melting point, which simplifies the 
process of weiding and reclaiming mag- 
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DUST COLLECTING 
PROBLEM 





Whether you have a small plant 
with only a few machines, or a 
large plant with hundreds of ma- 
chines, we have dust collecting 
equipment to fit your particular 
requirements—from units with 700 
CFM capacity to operate inde- 
pendently on separate grinders, 
to large central system installa- 
tions of 100,000 CFM capacity. 


You'll find it to your advantage 
to discuss your dust control prob- 
lems with our engineers. You'll 
conserve your equipment, increase 
your production, and 
your labor satisfaction. 


improve 


inpustag LAER mE ral 


NEW NAME => pe 











INC. 
WORKS 


634 EAST FOREST AVE., DETROIT 1, MICH. 


MFRS. HYDRO-WHIRL DUST COLLECTORS AND SPRAY BOOTHS — INDUSTRIAL OVENS, MECHANICAL WASHERS ‘AND VENTILATION SYSTEMS 
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nesium castings. Castolin Ev‘cctie 
Alloy No. 1900 is available in 3/.4 jn, 
rods. Autochemic Flux No. 1£':0 js 
used with the rod. 


40-Ton struct: :al 


stress - test *k 
developed rr 
Hughes Aire: «ft 


Company by .:a- 
labar Mach. xe 
Company. Los ‘n- 
geles, Cal. It :s a 
combination c: n- 
pression and ;>n- 
sion hydrat‘ie 
jack which -an 
be operated in 
any position, ° he 
hydraulic pres- 
sure is appl'ed 
from remote-c:-n-. 
trolled pum; 


Large Stress 
Test Jack 


Analytical Set for 
Testing Cyanide Baths 


The Kocour Analytical Set DCN, 
made by the Kocour Co., Chicago, IIL, 
is designed specifically to determine the 
quantity of sodium cyanide in molten 
cyanide mixtures used in heat treat- 
ment of metals. The manufacturer 
states that the procedure is so simpli- 
fied that a knowledge of chemistry is 
not necessary, and the use of laboratory 
facilities is eliminated, as the neces- 
sary tests can be conducted right in the 
shop. 

To test for the amount of sodium 
cyanide in the bath, a sample is with- 
drawn by means of a dry steel rod, and 
a portion of this is dissolved in water 
and checked with the solution provided 
with the set. No calculations are neces- 
sary as a direct reading is obtained, 
giving the percentage of sodium cy- 
anide in the sample. All items making 
up the set fit into a cabinet which is 
fitted with the necessary apparatus for 
conducting the tests. 





Kocour Analytical Set DCN 
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B-17 
Factory 
and 
Flight 
Photos 
from 
Boeing 
Aircraft 
Co. 


Easy does it 


Aays 
Boeing ee 
Easy does it 
says the Pilot 


From factory to field to sky—‘easy”’ is the word for 
assembly, maintenance and landings with Hayes Wheels 
Brakes. 
Yn Boeing Flying Fortress and Consolidated Liberator 
every U. S. 4-engine bomber, as on thousands of other 
and Navy fighting and training planes, on air trans- 
ind airline ships—you’ll find Hayes equipment the 
ard for accurate ground control. 


Western: Airsupply Co., 5959 W. 3rd St., Los Angeles 


resentatives : { Kastern: J. Henry Reisner, Hagerstown, Md. A | R “et R A FT e 6 
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EAMLESS tubing of Tenite plastic in continuous 

lengths is now available in sizes up to and includ- 
ing two inches in diameter. Characterized by excep- 
tional toughness and strength, Tenite is extruded into 
this virtually unbreakable tubing, which may be bent, 
formed, or curved to meet almost any condition. Tenite 
tubing Jends itself easily to fabrication—it may be 


stamped, drilled, punched, and sawed. The ends may 
he adjusted to standard flared fittings or threaded with 
ordinary thread-cutting tools. No troublesome weld 


marks and joints are present. 

Transparent Tenite tubing is widely used in the bev- 
crage-dispensing industry for pipes and tap-rods. Any 
obstructions that may occur in the line are thus easily 
located. Other applications of Tenite tubing include 
cooling coils for commercial refrigeration, drain tubes, 


machine fittings, fifes, conduits for airplanes, and 
siphons for irrigation projects. 

Tenite may also be injection- or compression-molded. 
It is available in an unlimited range of colors—trans- 
parent, translucent, and opaque. Its use and distribu- 
tion are at present controlled by General Preference 
Order M-154 and Supplementary Allocation Order 
M-326-a. TENNESSEE EASTMAN CORPORATION (Sub- 
sidiary of Eastman Kodak Co.), KINGSPORT, TENN. 


TENITE REPRESENTATIVES: New York, 10 East 40th Street. 
Buffalo, 1508 Rand Building. Chicago, 1564 Builaers’ Builaing. Dayton, 
Ohio, 305 Third National Building. Detrouwt, 904-5 Stephenson Bldg. 
Leominster, Massachusetts, 39 Main St. Wasningion, D. C., 1125 Earle 
Bldg. . . . Pacific Coast: Wilson & Geo. Meyer & Company—San Fran- 
cisco, 15th Floor, 333 Montgomery St., Los Angeles, 2461 Hunter St., 
Seattle, 1020 4th Ave., South. 


Ht Eadtman Flaite 
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{undreds of different parts for War contracts have been pro- 








Accuracy 
Dependability 


luced to close tolerances in our plant to the satisfaction of our 
ustomers. We call many of them Tel-Air parts because four 


.\djectives describe them: accuracy, dependability, precision, and 


-eliability. The parts pictured here will help you in placing 


your work with us. 


A Tel-Air Product: With very thin 
walls, this part’s use was such that 
concentricity and roundness had to 
be maintained. The four holes had 
to be accurately placed. 





A Tel-Air Product: 
Stampings of _ steel 
and brass are also in- 
cluded among. Tel- 
Air parts. The dies 
were made in. our 
plant. 


PC 


A Tel-Air Product: This wrench 
was urgently needed by one of the 
armed forces in a moderate quan- 
tity. At that time, strictly a special, 
it was delivered on time although a 
special milling cutter was required. 





The tooling for all these pieces was 
nade in our plant. While we do 
ot claim to be a tool and die shop, 
sur plant has turned out gages, fix- 
ures, dies, and jigs for such com- 
anies as Massey-Harris, J. I. Case, 
leil, and Chrysler Corp. 


On the Highway, 
It’s Teleoptic 
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A Tel-Air Product: Made of a cop- 
per-nickel alloy, this valve-pin re- 
quired class 3 thread of odd size, 
and close. concentricity of body, 
thread, tip, and square. 















Precision 
Reliability 





A Tel-Air Product: This post re- 
quired accurate machining with all 
sides, the hole with a class 3 thread, 
and slot being square with one an- 
other. 








A Tel-Air Product: One of several 
hundred special drill fixtures for 
use with 1/16, 3/32, and \% inch 
drills. The hole’s angle had to be 
held in close relation to the “O. D.” 





A Tel-Air Product: This plug required a smooth finish on all surfaces including 
the formed end. This shows accurate turret lathe, milling, and drilling opera- 
tions. This piece was parkerized before shipment to customers for War use. 


A Tel-Air Product: Many thou- 
sands of these rings have been made 
by us with the rejections running 
less than one one-thousandth of our 
shipments, despite tolerances run- 
ning in low ten-thousandths and con- 
centricity having to be maintained 
throughout. 





In the Air, 
It’s Tel-Air 





A Tel-Air Product: 
Made of a brass alloy, 
this odd-shaped piece 
required a_ tolerance 
on one angle of less 
than one minute and 
all class 3 threaded 
holes held in close 
relationship. 








Just as all these parts are precision 
made, Teleoptic directional signal 
equipment—one of our peace-time 
products—could be counted on to do 
the signal-job in the best possible 
manner. Teleoptic still gives excel- 
lent service. 


The Teleoptic Co. 
Racine, Wis. 


When writing to advertisers please mention A\UTOMOTIVE and AVIATION INDUSTRIES 151 








Unions Seek Increases 
(Continued from page 54) 


the Ford contract with the UAW-CIO, 
wage and other economic provisions 
may be opened every six months. The 
rest of the contract was “frozen” for 
the duration in November, 1942, 

Leo Lamotte, Chrysler director of the 
UAW-CIO, has written Chrysler Corp. 
asking a wage increase to compensate 
for the increased cost of living for 75,- 
000 Chrysler workers and requesting 
that negotiations begin Dec. 21. In- 
creased wages also is one of the de- 
mands being made of General Motors 
by the UAW-CIO in negotiations for 


renewal of the contract that expired 
Oct. 5. Preliminary negotiations al- 
ready are being held to screen out the 
lesser demands of the company and 
union prior to hearing of the main is- 
sues before a national three-man panel 
of the WLB. 


Ford and Chrysler both are paying 
vacation bonuses based on previous 
contract requirements but in both cases 
the UAW-CIO is seeking more liberal 
bonus provisions. -Ford payments of 40 
hours’ pay to all workers with one to 
five years’ seniority and 80 hours’ pay 
to those with more than five years will 
total more than $8,000,000. Chrysler 
is paying $45 to all employees with one 
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5,040 are 
15,290 are 
8,525 are 
4,060 are 
3,485 are 
2,325 are 
1,348 are 


Engineers. 


laneous” 


Chestnut and 56th Sts. 





40,000 Influential Men 
Read 


uN © DA 
INDiwitns 


Administrative Executives. 


Production Men. 

Sales Executives. 
Purchasing Executives. 
Service Executives. 


Miscellaneous 
(Libraries, associations, etc.) 


Practically every reader of AUTOMO- 
TIVE and Aviation INDUSTRIES — 
including many of those in the “Miscel- 
classification — either buys or 
influences the buying ot products and 
equipment used in the plants of the two 
great industries this publication serves, 
in war and in peace. 


That constitutes an audience worthy of 
your careful consideration. 


AUTOMOTIVE and Aviation INDUSTRIES 


A CHILTON Publication 


© 





‘enol Sot 





Philadelphia 39, Pa. 
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to five years’ seniority and $90 to tho: 
with five or more years, but the uni 
is seeking $50 for six months’ seniorit: 
$95 for three years and $140 for fi, 
years. Murray Corp. of America r 
cently distributed $813,000 to en 
ployees at three plants under a vac: 
tion premium plan by which they r 
ceive 3 per cent of their earnings for 
i2-month period ending Aug. 31. I: 
ternational Harvester Co. will pa 
$1,200,000 to its employees under a 
extra compensation plan by which th 
company pays into a security fund 2 
per cent of all excess earnings over § 
per common share of stock. An add 
tional payment will be made in Febru 
ary when renegotiation of 1943 incom 
has been determined by the govern 
ment. 

Budd Mfg. Co. and the Budd Whee 
Co. were upheld by a three-man pane 
of the Detroit Regional WLB in the 
firing of seven of 14 union committee 
men and shop stewards accused of in- 
subordination and strike agitation fol- 
lowing a series of five wild-cat strike: 
which occurred at intervals from May 
through September and which cost 
139,000 man-hours of labor on war 
work. The panel recommended four 
other of the dismissed employees be re- 
hired without back pay, while the re- 
hiring of three others was approved, 
with back pay to be negotiated with the 
company. One of those fired was a 
shop steward who served a 15-day jail 
sentence recently for an attack on the 
Budd personnel manager in a bowling 
alley a few days after his dismissal. 
Dismissal of one of the two women 
shop stewardesses involved was up- 
held. The panel report followed a 15- 
day hearing. 

Failure of union locals to exercise 
control over their committeemen and 
shop stewards was evidenced in the 
panel’s recommendation, which stated, 
“The good efforts of the local union 
and the international union officers to 
maintain production and prevent work 
stoppages were overbalanced by a few 
misguided and selfish employees who, 
with others, openly defied the express 
wishes of the union, encouraged work 
stoppages and by their conduct seri- 
ously curtailed vital war production.” 

Following the line pursued recently 
at the Ford Willow Run Bomber Plant, 
Local 142 of the UAW-CIO asked the 
Government to take over the manage- 
ment of the Graham-Paige Motor Corp. 
at Detroit. The union charged the 
company with labor hoarding, ordering 
from DPC more machinery than nec- 
essary in order to have it available for 
postwar use, violation of the Wagner 
Act and excessive high-paid super- 
vision. The company replied that “The 
union statement is entirely unwar- 
ranted and does not merit considera- 
tion.” 

Another UAW-CIO local, No. 850 at 
Buffalo, has asked the government to 
operate the Houde Engineering Divi- 
sion plant of Houdaille-Hershey Corp., 
fitting into the union’s evident tactics 
of harassing management. 
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14” & 16° TOOL ROOM LATHES 
A new high in accuracy and dependable operation— 
easy of control, yet unusually sturdy in construction, 
give a maximum work output. 





: No. 3-A DUOMATIC 

‘Outstanding in the field of automatic equipment. Set-ups 
and cycles are changed so quickly that it is a profit maker 
in both the small and the large production shops. 





18” MANUFACTURING LATHE 
A vital tool for both the small and large shop. Efficient 
on single piece work and a time saver on duplicate piece 
jobs not suitable for an automatic. A profitable tool 





25° ENGINE LATHE < 
Powerful for the tough jobs, with liberal dimensions. 
You will find tnis fathe an outstanding performer, 


for Tool Room and 
Manufacturing 


A LINE of modern lathes, backed by 
experience in design and manufacture 
since 1892. Whether for the tool room 
or for manufacturing—shops throughout the 
world have found them to be dependable 
profit makers. 








February 23, 1943 


Write for detailed descriptive 
literature 


August 23, 1942 


March 6, 1942 





THE LODGE & SHIPLEY MACHINE TOOL CO. 


CINCINNATI, OHIO, U.S.A. 
ENGINE TOOL ROOM AUTOMATIC OIL COUNTRY LATHES 
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GET TOMORROW'S WELDING DONE TODAY | cr. fein 


(Continued from page 100) 





Nebraska and Pennsylvania had m 


1S 
| of compelling the removal of hk <h 
tension lines, tanks and towers which 
interferred with the safe operation of 
traffic at nearby airports. Only rv ie 


states had forms of airport “zoni1 
Alabama, Connecticut, Florida, I) i- 
ana, Louisiana, Maine, Maryle d 
Michigan and Pennsylvania being le: d- 
ers in this field. Hundreds of mun ‘i- 
pal airports were so badly located, 1s 
a result, that they have had to .de 
abandoned or remodeled at great : x- 
pense. Commercial flying alone } is 
ee consistently outstripped our airp :t 

facilities, public and private, for tue 

..- With the help of Rensome Positioners | last ten years. 


In addition to the 865 major a'r- 








t is no exaggeration to say you can do just that. For, when Ransome equipment 


is installed, your welders will no —_ have to use their time and energy in ports in the United Lege si wae perce % 
shifting the position of their work . . . will no longer be delayed by waiting for | runways 3500 feet in length or over, : 
crane service. _ there are some 2000 lesser fields avail- 

These versatile positioners put welding into high gear . . . give each welder full able to the civilian pilot. The CAA 
control over his or her production . . . provide a downhand position for every | lists 1029 ports under the classifica- 


weld, with resulting improvement in quality of welds and substan- 
tial savings in rods... and get out today the work that, with old 
methods, would still be i in your shop tomorrow or next week. 


Write for full details, stating the general nature of your welding job. 


tion of “commercial.” Approximately 

| 100 airports have instrument landing 
| systems for all-weather use. 

| The 1943 lists show that 1108 of 

RANSOME MACHINERY COMPANY | our airports are municipal. Informa- 

tion is restricted as to the number of 

Army and Navy airfields, but none of 

WELDING TOL hale) ERS them are open to civilian pilots. There 

are 46 private and 9 Civil Air Patrol : 

—| fields, also closed to the public, and 57 _— 


















y, ~ a airports listed as miscellaneous. In 

W ‘“ Ge Se addition there are 288 CAA intermedi- 
a Al a 

e can c say where \ ny ate or emergency landing fields listed 


in 1943. These fields are located along 
about 35,000 miles of airlanes; an al- 
most 100 per cent growth over 19382 

figures and almost 800 per cent in- 
{ crease in our skyway system since 


they’ re going— but \ 
they’ re on their way! 4% Aj ~<a 





Ou; 
IR 
OnD Eg 


= =, Pa ~ & 1927 

\ — OF ns 927. 
. a AN \ BARNES. “Gl epi = . Along this 35,000 mile airlane system 
~ a > % BSOW-p ™® | the Civil Aeronautics Administration 
~ Ay, “ operates 255 emergency fields lighted 
for night use and 33 emergency fields 
equipped with landing lights only, also 
145 flashing beacons, and 2206 ro- 
tating beacons. The CAA also oper- 
ates in continental United States 331 
intermediate-frequency radio range ani 
marker stations and 187 ultra-high fre 
‘ s : quency radio fan markers, together 
every job today is a war job. with 8 ultra-high frequency radio 

You can’t identify a B-G-R spring by range stations. 

just looking. But when it comes to cold ea, 
analysis of comparative tests in 
actual use, you'll understand 
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@B-G-R springs disappear daily into 
the great war plants of this nation to do 
the kind of a job for which they are in- 
tended. It may be on the firing line — 
or it may be in the machines that make 
fighting weapons. It's all the same, 





and = seventy-on« 
weather reporting stations contribute to 


why B-G-R springs are specified the safe operation of aircraft along this 
year after year. Try them and comparatively small airlane mileag: 
see for yourself. and 53,194 miles of teletype are require 


for their use. Twenty-six traffic con 

trol stations require an additional 906 

miles of teletype and 38,176 miles o 

interphone circuit for traffic checkin 
s, to clear the movements © 
s > Wire Forms - Small Stampings purposes, 

TD seins An commercial and other craft overheat 


ver aN q \ 

ae =a »- . Airport control towers operated by th 
ae " i. WOUCTS SERVE NS CAA number 101. Official reportin 
\ (} ‘ ee gerne a ‘ x3 4 points are now not more than 100 mile 


TAROT OF g. — apart anywhere on the airlanes, an: F 
sos Two a aS are located over radio range stations 0 
their path intersections. With this sys 
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hear a Hellcat pilot eases up on the bridle 
of the 2000 horsepower packed into his 
Pratt-Whitney engine and goes tearing away to 
administer a dose of sudden death to some little 
stinking son of a Sinking Sun, a small matter 
like the coefficient of friction between operating 
parts of that engine becomes enormously 
important. 


Not many months ago this coefficient of fric- 
tion, between parts whose tolerances had to be 
held to within thousandths of an inch, was a 
limiting factor in the maximum performance of 
our most advanced high-output aircraft engines. 
It wasn’t that modern finishing methods and 
materials couldn’t produce the mirror-like 
finishes required—on the contrary the finishes 
obtained were so perfect that they had no 
affinity for the engine lubricant—in short, those 
mirror surfaces shed engine oil like water rolls 
off a duck’s back. The inevitable result was 
excessive friction heat—a condition that spelled 
TROUBLE in capital letters. 


Licking this problem was no cinch—mirror- 
like finishes had to be maintained but certain 
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profilometer requirements also had to be met. 
This meant developing a buffing composition 
that not only polished but also engrained the 
metal surfaces with millions of microscopic 
channels which would retain enough lubricat- 
ing oil under every operating condition, to 
provide a protective oil film on every vital part. 
A McAleer tailored-to-the-job greaseless type 
composition was the answer—a composition 
of such dependable uniformity and exception- 
ally controlled abrasive diffusion, that it met 
every prescribed Micron finish requirement 
demanded by Aircraft Specifications. 


This need for perfection is nothing new to 
McAleer. We are well aware that this is a fight 
to the finish . . . even to the “finish” of a vital 
aircraft engine part. Because quality-controlled 
finishing materials are the products—not the 
sideline of McAleer, this company is qualified 
by years of practical experience and unusual 
abilities to aid you in solving your most vital 
finishing problems. Whether they involve 
metals, plastics, or both, let us start at the finish. 


Manufacturers of Quality-Controlled 
Finishing Materials, Military Aircraft 
Sub-assemblies and Pyrotechnics... 


A ROCHESTER, MICHIGAN 
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tem it was possible to clear between 
13,000,000 and 14,000,000 controlled 
aircraft movements along the airlanes 
in 1943; of which 85 per cent are, of 
course, military in nature. 

In 1950, however, the Civil Aero- 
nautics Administration expects some 
60,000,000 aircraft movements requir- 
ing control along our highways of the 
sky! With so many planes in the air, 
it is obvious that definite, pre-de- 
termined flight paths and procedures 
will be vital to safe flying and efficient 
operation. It is equally evident that 
we have before us a_ tremendous 
amount of planning and building to be 
done before any such volume of traffic 
can be handled. 

Through the fiscal years 1941-43 the 
National Defense Airport Development 
Program was allotted $399,333,050 for 
expanding our airport facilities in co- 
operation with the Army and Navy. 
Encouraging as this was, we must re- 
member that this improvement was un- 
doubtedly concerned with strategical, 
rather than commerical or civilian, lo- 
eations and construction. Sooner or 
later our states, our cities—even our 
groups of small communities within a 
county, acting collectively—must as- 
sume the obligation of planning for 
future air travel for civilian purposes. 

Nationally, our governmental set-up 
for aviation is vested in the Civil Aero- 
nautics Board and the Civil Aero- 
nautics Administration, which together 
form the Civil Aeronautics Authority 


dent. 





under the Department of Commerce. way can the skies be opened io the 
The CAB is a policy-making 5-man thousands of civilian flyers v2 wij 
board, the members of which are ap- need, if our aviation industry jis to 
pointed to six year terms by the Presi- maintain its giant stature in tl> pogt. 
The CAB establishes standards war period. 
of safety and rules for civilian and There are small airports to | built 
commercial flying. It also sets rates in every community, so that the - vilian 
for mail and passengers, certifies air- pilot may land his ship not in . con. 
lines for commercial operation, makes gested commercial port but in ; small 
regulations for their procedure, passes limited-service field somewher near 
on equipment and pilots, and investi- his objective. Just as the city }: rking 
gates accidents. lot serves to harbor his car w le he 
The CAA is the operating agency tends to his business nearby; t'e air. 
which does the actual supervising of ports for the use of private fl: rs in 
airways, airports, safety devices and _ the future will be located at leas with. 
pilot training. It checks, tests and ap-_ in short cab rides of their destin tions, 
proves new planes; designs and li- The CAA estimates that, allowi :¢ for 
censes their use; tests and licenses fiight paths large enough in a ea to 
pilots; operates the airlane control in- make for safe approaches and lay lings, 
struments and safety devices, and these small airports can be built as 
patrols the sky traffic. Between these little as six miles apart from each 
two boards, our best experience in avia- other. 
tion has been used to co-ordinate our Airport layouts allowing for v:rious 
airlines with those of Alaska and_ stages of expansion as traffic increases 
Canada into one great continental sys- are available to any community 
tem, a network superior to anything through the CAA. The best and most 
else in the world. experienced opinion on runway con- 
The research and plans for the struction, drainage, soil base, lighting 
future undertaken by these organiza- and maintenance are similarly avail- 
tions are at the disposal of local and able; together with a great mass of in- 
state communities wishing to gear their formation on such other considerations 
own air traffic facilities to the future as topography, trading areas to be 


of civilian flying in America. It be- 
hooves everyone interested in this sub- 
ject to see to it, first of all, that his 
own community is engaged in a for- 
ward-looking program of airport lay- 
out and development. For only in this 


served, local flying requirements and 


postal receipts. 


These last are among 


the many yardsticks to be used in cal- 
culating the needs and size of a com- 
munity’s probable air service facilities. 

Room on the ground will be found to 





















TMODERN __ 


tion conditions. 


—can be gauged by many standards—yet, per- 
haps best defined as the combination of scientifi- 
cally established facts involving equipment, plant 
layout, production requirements, and type of prod- 
ucts as dictated by the individual problem. 


A foundry may be the last word in modern equip- 
ment, ideally located and equipped with the latest 
facilities—yet, far from “modern” in the terms of 
quality and quantity production if the equipment is 
not scientifically coordinated to plant and produc- 


Fisher has pioneered many revolutionary features 
in Non-Ferrous Metal Melting Equipment that are 
daily providing labor, time and material saving 


advantages found in no other equipment — and 
Fisher has applied the scientific coordination of 
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Present your Non-Ferrous Melting and lay- 
out problems to Fisher today. Bulletins 
are available on stationary, hand tilting, 
and motorized tilting furnaces, and blow- 
ers. Motorized furnaces are offered either 
as electric or hydraulic tilting. 


these plus-value features to the individual require- 
ment. This experience can save you many man 
hours and provide maximum efficiency with mate- 


rially reduced operating costs. 
5525 North Wolcott Avenue, Chicago 40, Ill. 


Si Cc FURNACE COMPANY 


Enginesrs and Manufacturers of Metal Melting Equipment 
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by CARDOX Fire Extinguishing Systems 


More war goods from fewer man-hours 
is one of America’s most urgent needs 
today! Every hour saved here is another 
step toward victory. 

One major fire—or a small fire that 
results in crippling damage by the extin- 
guishing medium—can cut the flow of 
vital war goods to a trickle over night. 
Such fires may halt or slow down pro- 
duction on a dozen essential fighting 
tools... waste precious man-hours and 
critical materials. 

ardox Fire Extinguishing Systems 
provide distinctive advantages in pro- 
tec!ing production against these war- 


pr longing fires. They smother the fire 
ar. “cool out” combustibles through 


tin «d mass discharges of pounds or tons 
of (),... with no damage by the extin- 
eu ing medium. Consequently, when 


fir: trikes,menand machines are usually 
b in production quickly. Losses of 
\:! materials are reduced to a minimum. 

lustries guarding War- Winning Pro- 
dion with engineered Cardox Fire 
suishing Systems include leading 
ifacturers of Airplanes, Airplane 
/ . Armor Plate, Aviation Carburetors, 

ion Engines, Cold Strip Steel, Elec- 
ower, Engine Parts, Forgings, Motor 
i Plastics, Processed Fabric. Rubber 


icts, Solvents, Tanks, Tank Engines. 
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Today, the facilities of Cardox are con- 
centrated on two activities: (1) Providing 
fire protection for War- Winning Produc- 
tion; (2) Applying the technological 
knowledge gained here to help industrial, 
municipal, state and national fire fighting 
organizations perfect plans to increase 
the efficiency of fire protection both today 
and after the war. 

If more information would help—in 
solving your fire protection problems of 
today or tomorrow—write on your com- 


pany letterhead for Bulletin 4123. 

* * * 
CARDOX CORPORATION 
BELL BUILDING e CHICAGO 1, ILLINOIS 


District Offices in New York ° Washington 
Detroit * Cleveland « Atlanta « Pittsburgh 
San Francisco ° Los Angeles ° Seattle 











How Cardox Systems 
Protect War Industries 


@ Timed discharges, as needed, through 
built-in piping systems. . . supplied 
instantly from a single storage unit 
holding tons (if required) of liquid 
Cardox CO2. 

@ Mass discharge of Cardox CO: “*knocks 
out”’ fire, by... 


@ Reducing oxygen content of the at- 
mosphere below the concentration 
necessary for combustion, and . . . 

@ Cooling combustibles and fire zone 
below ignition temperature ... 

e@ Extinguishing fire quickly and com- 
pletely without damage from extin- 
guishing medium. 


CARDOX— CO, Systems with 
Enhanced Fire Extinguishing 
Performance 


A.Uniformity of CO2 characteristics. 


B. Extinguishing medium with uni- 
formly greater cooling effect. 

C. Accurate projection of CO2 through 
greater distances. 

D. Timed discharges, as needed, through 
built-in piping systems . . . supplied 
quickly from a single tank holding 
tons of liquid Cardox CO:. 








NON-DAMAGING FIRE EXTINGUISHING SYSTEMS 
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oil 
separators 


the manufacture of vari- 
ous types of oil separators 
for use in the de-icing 
equipment of airplanes 
has long been an impor- 
tant activity at Mercury 
. »- complete tooling and 
experienced craftsmen 
give considerable advan- 
tage in quality, price and 
meeting schedules. 


dependable 
deliveries 


MERCURY know-how, 
developed over 23 years 
devoted exclusively to air- 

craft fabrication, makes 
this company a depend- 
able source of supply of 
aircraft parts and access- 
ories, assuring quality 
unswerving and deliveries 
on schedule. 
aluminum fuel and oil 
tanks e ailerons, fins, 
rudders and similar sur- 


faces e aircraft parts and 
accessories. 


av Lhe. Cradle of Maraton. 
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be less important to a community’s air- 
port prospects than room in the air 
surrounding it; since safe approaches 
to the airport are even more vital than 
the landing strips themselves. For this 
reason the legal measures necessary to 
preserve and enforce the absence of ob- 
stacles to approach flights should be re- 
viewed in every community. The legal 
aspects of the rights and privileges of 
a civilian flyer have by no means kept 
pace with our hoped-for future in this 
field, especially in the matter of local 
zoning regulation. 

Finally, there are solid problems of 
financing by taxation, service fees, air- 
port charges and otherwise, which de- 
serve the attention of all county and 
state officials. To support so large an 
increase in civilian flying as we are 
justified in expecting; the outmoded 
and sometimes unreasonable expenses 
of the past must find substitutes of a 
nature to fit the pocketbook of the aver- 
age man. And to build the enlarged 
airlane facilities required by that same 
increase, we should begin to plan now 
so that the income from flying is spent 
on the furtherance of flying. As with 
the state and county administration of 
highway programs, there is  oppor- 
tunity for mismanagement and diver- 
sion of funds drawn from civilian fly- 
ing, unless we provide that those funds 
shall be spent to increase the source 
from which they come. 

These problems are the proper con- 
cern of every section of the aviation in- 


MOTOR CATALOG 


Shows description, gives dimensions and out 
put of small motors from 1/3000 h.p. to 1/3 
h.p. plain and back-geared motors, for A.C., 
D.C., or Universal operation — dependable, 
efficient and economical SpeedWay Motors «m- 
bodying the “know how’ developed through 
more than 30 years of specialization in small 
motors—the “know how” that has answered 
so many war problems, for all branches of the 
service. 


If you use small motors, write for this new 
catalog today. If you have small motor prob 
lems, send in your specifications for SpeedWays 
recommendations. 


PEEDWAY MANUFACTURING CO., 1872S. 52nd.Ave., CICERO, ILLINOIS 


SPEEDWAY MANUFACTURING Co. 18728. f2n¢ Aves CICERO, LIMOS 


dustry, of every civic group interested 
in the development of modern transpor- 
tation for its community, of every in- 
dividual citizen who looks toward the 
future. They are typically American 
problems, and we will handle them in 
a typically American way. Until they 
are solved, the development of civilian 
flying will be handicapped propor- 
tionately. Handicapped, but not halted! 
It is probable that nothing could do 
that! 


G R-S Tires 


(Continued from page 27) 


the Office of Rubber Director mainly 


for testing tires from the smaller 
manufacturers not included in_ the 
above fleet and also for running spe- 


cial tests on matters of interest to the 
Office of Rubber Director, such as in- 
dependent evaluation of rayon and -ot- 
ton tire fabrics. 

In reviewing the progress made with 
GR-S tires, Mr. Torrance preser ‘ed 
comparative results of some signific int 


tests. Fig. 2 shows the operating t m- 
peratures of an Army 7.50-20—8 oly 
tire made with 90 per cent GR-S 1 ub- 


ber (S-4 formula) and cotton fab ‘ic, 
a tire of same size made with ra/’on 
fabric, and a natural rubber tire mde 
with cotton fabric. Fig. 3 shows ‘he 
operating temperature of 9.00-20- -10 
ply natural rubber tires made with « ot- 
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WRIGHT IS YOUR 
MATERIAL-HANDLING 
HELICOPTER 


There is always a WRIGHT way 
to handle your product. And 
the wRiGHT way is always fast, 
safe, economical. It may be a 
wriGHt Improved High Speed 
Hoist, a wriGHt Speedway 
Electric Hoist, or a WRIGHT 
Crane—but it will be tailor- 
made to your problem—wrRIGHT 
for saving money and increas- 
ing production. 

Look under the classifica- 
tion of ‘‘Hoists” in your clas- 
sified telephone directory. 
There you will find the name 
of your local wricut distribu- 
tor, and he is a good man to 
know. He is well qualified to 
suggest better material-han- 
dling methods in your plant. 


WRIGHT MANUFACTURING DIVISION 
York, Pa., Chicago, Denver, Los Angeles, 
San Francisco, Portland, New York 


AMERICAN CHAIN & CABLE COMPANY, INC. 
BRIDGEPORT - CONNECTICUT 


3 THE ant 
ins ove ors? . 
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In Business for Your Safety 








TUNGSTEN 


...What has it got 
that industry needs 


... for volume post-war production 


PLENTY! The inherent advantages of tung- 
sten are as numerous as they are diversi- 
fied. For example, the high degree of 

purity in tungsten contacts prevents film 
coatings from adhering to contact sur- 
faces. 


That's only one factor responsible for the 
wide application of tungsten contacts. 
Where the performance of military equip- 
ment must be letter perfect, it is of tre- 
mendous importance. 


METROLOY has embodied all the many 
other advantages in tungsten contacts .. . 
for your use to-morrow. 


METROLOY COMPANY 
55-57 East Alpine Street 


TUNGSTEN/@;\\PRODUCTS 


NEAREST TO RESISTANCE-FREE OPERATION 
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Newark, N. J. 





ton and rayon fabrics. Both examples 
illustrate how rayon reduces tire op- 
erating temperatures. 

How operating temperatures. in 
truck GR-S (70 per cent GR-S plus 
30 per cent natural rubber) and nat- 
ural rubber tires increase with over- 
load is shown in Fig. 4. The tempera- 
ture difference for these two tires is 
large and becomes greater with in- 
creasing overload. Also, the tempera- 
ture of the GR-S tires at rated load 
is approximately equal to the natural 
rubber tire temperature at 30 per cent 
overload. A large number of tests 
have shown the total mileage ex- 
pectancy of these GR-S tires is in- 
creased three-fold when loads are 
dropped to Tire and Rim Association 
standard from 30 per cent overload. 

Tests to date have shown that large 
synthetic truck tires will give reason- 
ably satisfactory service, if made of 
high tenacity rayon and if extremes 
of overload and speed are avoided, 
Mr. Torrance stated. Sufficient high 
tenacity* rayon has been made avail- 
able for large Army tires and for inter- 
city bus tires. There is further expan- 
sion in progress, but there will not be 
sufficient high tenacity rayon available 
for large civilian truck tires for some 


IS EQUIPPED 
FOR ANY 
PRODUCTION- 


TOOLING PROGRAM 


Whether your requirements call for a single 
gage or fixture—or a complete production tooling 
program—Merz is equipped to serve you. We have 
the machines and engineering personnel to pro- 
vide precision-built tools that will insure greatest 
accuracy and efficiency in production. 


MERZ 






time to come. As a result, present 
plans call for the use of more natural 
rubber in these tires made with cotton 
fabric than would otherwise be re- 
quired. While there is sufficient nat- 
ural rubber available to use consider- 
able quantities in these large tires, it 
will shortly become necessary to use 
appreciable proportions of synthetic in 
them before rayon becomes available. 

Mr. Torrance regards the synthetic 
passenger car tire of today a satisfac- 
tory product. At reasonable speeds, he 
says, it will deliver performance al- 
most equal to the best pre-war tire. 
The small civilian truck sizes are 
reasonably satisfactory, he holds, for 
use on light trucks, although their 
relative performance drops. rapidly 
with extreme overloads. The great ma- 
jority of Army truck tires, he points 
out, fall in this size group and may be 
expected to give reasonable perform- 
ance, because generally speaking they 
are not overloaded. The larger truck 
tires, 8.25 section and up, are still a 
most serious problem and must be con- 
sidered in some detail. 

GR-S inner tubes are reasonably 
satisfactory, except for the smaller 
sizes used on drop center rims where 
the high wall stretch causes many pre- 


oe 





mature failures. There are ind 


itions 
that tubes for drop center rin may 


be improved through the use ©’ other 
synthetics, particularly Buty! bber, 


The largest sizes have not y been 
adequately tested for evaluatio: 

Good progress has been made © syn- 
thetic bogie rollers and rubbe. tank 
tracks. The properties of synth« c ap. 
pear to lend themselves better 9 re, 
placing rubber in such solid tire :ppli- 


cations. The Army has done ex’ nsive 
testing and reasonable perfoi ance 
relative to natural rubber can ¢ ex. 
pected. Half tracks have not ye been 
tested sufficiently for evaluation, jut it 
is probable that a reasonably sa 'sfac- 


tory product can be made fo: the 


tracks. 


Wayne Pump Purchase 
Air Scale Company 

The Air Scale Company of. )elta, 
Ohio, manufacturers of Automatic Hose 
Reels and a complete line of Air Scales, 
has been purchased by The Wayne 
Pump Company of Fort Wayne, Indi- 
ana, and is being operated at Delta, 


Ohio, as The Air Seale Division of The 
Wayne Pump Company. 





Our modern plant, built and equipped in 1940 
with the very latest models of the country’s finest 
machine tools, has facilities available, now, for 
additional production. Write, today, for new liter- 
ature entitled, ‘4 Spheres of Service to American 
Industry.” Mailed free to responsible executives. 


Engincering 


INDIANAPOLIS 7, INDIANA } 
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Sia cylinders 
534 in. x Gin, 
bore and stroke 
817 cu. in. disp. 

over 200 hp. 

at 1900 rpm. 


















WAUKESHA ENGIN 


FOR: High-Speed Heavy-Duty Trucks and Busses e 
Tractors e Bulldozers e Fire-Fighters e Logging Equipment 
e Generating Plants e Centrifugal Pumps e Open Pit 
Mine Haulage e Oil Field Servicing and Exploration 





Look over the list of jobs that this Waukesha Gas 
or Gasoline Engine will be ready to do for you, 
right after it finishes its wartime job in heavy 
ordnance equipment. 

It’s really rugged! Crankcase and cylinder frame 
are one unit—a deep sturdy casting of high 
strength alloy iron. The crankshaft is drop-forged 
with seven 3%-inch main 





steel, heat treated 
bearings. 
The cylinders are wet sleeves. ..made of Moly- 


chrome iron. They are easy to remove and easy 
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\UKESHA MOTOR COMPANY, WAUKESHA, WIS., NEW YORK, TULSA, LOS ANGELES 
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to replace—for simpler, lower cost maintenance. 

A submerged gear-type pump forces oil by full 
positive pressure to every gear shaft and bearing, 
while valve tappets and cylinder walls are drenched 
by oil mist. 

A gear-driven centrifugal water pump delivers a 
large volume of water in directed paths. Large, 
clear passages around valve seats. Thermostatic 
by-pass system guards against over-cooling and 
assures a quick warm-up when engine is started. 
Get Bulletin 1186 for dimensions and specifications. 
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THIS TRIO SAVES 


TIME=LABOR=MATERIAL 






High speed production routing of irregulariy- 


shaped non-ferrous parts is possible with the 


three Onsrud products described here. 


The Onsrud Radial Arm Router has a spindle 
speed of 15,000 RPM for smoother, faster rout- 
ing of both inside and outside cuts. Completed 


work has clean, finish-smooth edges. 


Onsrud machines and tools pioneered high 


speed, fast feed working of non-ferrous mate- 









rial. It will probably pay you to get the help of 
Onsrud engineers in solving your problems. 
Write today for “Tricks and Tips on Radial Arm 
Drilling and Routing” and for further informa- 
tion on Onsrud methods and how they may be 
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Patented 
Taper Chuck 


This new Onsrud chuck design 
eliminates long over-hang and 
increases chucking grip. Close 
chucking gives the bit in- 
creased rigidity, eliminating all 
“whip” and reducing bit-break- 
ing vibration. 

Because the Inverted Taper 
Shank Bit used is always per- 
fectly centered and correctly 
chucked, life of bits and spin- 
dle bearings is increased. 
The over-all result is faster, 
smoother cutting, easier feed- 
ing of bit, and less operator 
effort to do the work. 


Onsrud 
Spiral Bit Grinder 
With the GF-41 Spiral Bit 
Grinder, spiral router bits with 
straight or taper shanks are 
sharpened speedily and with 
factory-like accuracy and pre- 
cision in your own shop. 

In operation, bit is held in 
chuck and moved to and from 
the grinding wheel’ by a hand 
lever. Cam provides proper bit 
lead. Entire motor assembly 
swivels for correct adjustment 
to any grinding angle. 

Full details on this high- 
speed, air-powered unit sent 
on request. 
























applied to your operations. 





PATTERN FOLLOWER—> b\ parreen ! 


CUTTER 





WORK 


Here’s how the Onsrud Radial Arm Router cuts par! 
from stacked, flat or corrugated sheets. A pattern 

fixed to the sheets and the pattern follower trave 
along the pattern’s side. Both inside and outside cu 
are made accurately and speedily. 


3925 Palmer Street 
Sales Offices in all Principal Cities 


bered 2-280-299, 1-991-623, 469-158, 474-357 and patents pending. A 
infringements of our rights will be diligently prosecuted. 
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ONSRUD MACHINE WORKS, INC. 


Chicago, Illinois 
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Machine and equipment illustrated fully protected by patents nur - 
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The Great Wall of China—2550 
miles long—built about 3000 B.C. 


THROUGHOUT EVERY STEP of manufacture, long life is built into Tobe 
Capacitors. And before manufacture begins, Tobe engineers have shown 
great ingenuity in pioneering new and advanced designs. The original 
capacitor with hold-down bracket (Tobe OM-601) is shown below. It 
has many outstanding advantages over certain other types and shapes of 
capacitors. This new capacitor is strong, compact and space-saving and 


SPECIFICATIONS 
TOBE OM-601 CAPACITORS 


TYPE OM 
RATINGS .05 to 2.0 mfd. 600 V.D.C. 
.05 mfd. to 1.0 mfd. 1,000 V.D.C. 
STANDARD CAPACITY TOLERANCE. .. 10% 
TEST VOLTAGE... Twice D.C. rating 
GROUND TEST ... 2,500 Volts, D.C. 
OPERATING TEMPERATURE 55° F t0185°F 
SHUNT RESISTANCE 
.05 to 0.1 mfd. 20,000 megohms. 
.25 to 0.5 mfd. 12,000 megohms. 
1.0 to 2.0 mfd. 12,000 megohms. 
POWER FACTOR 

At 1,000 cycles—.002 to .005 
CONTAINER SIZE 
Width 5", length 154.", ht. 214" 
MOUNTING HOLE CENTERS 114" 


the new hold-down bracket permits the 
use of either inverted or upright termi- 
nals, with wiring underneath or on top 
of chassis, Write us about your capacitor 
problems. They will have the best efforts 
of Tobe engineers. 
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A small part in victory today 


A BIG PART IN 
INDUSTRY TOMORROW 
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“xm mai i =, 
NANUMEA, IN THE ELLICE ISLANDS, an important | 
% link in our South Pacific life line, was occupied by | 
American troops last September. The men, guns, | 


OFF THE COAST OF NORTH AFRICA this U. S. Army 
Locomotive is carried shoreward by a floating crane. 
This is one of thousands of specialized locomotives 





































i | tractors end trucks were lendcd from LST’s (Landing Ships, built by The Baldwin Locomotive Works. Each engine 3 
4 { Tanks) which anchored in shallow water, and put the has hundreds of feet of Bundy Tubing “‘life lines,” ~~ 
d ' men and equipment ashore at low tide. such as oil lines, air lines and other similar parts. 

1U. S. Marine Corps Photo from Acme U. S. Signal Corps Photo from OWI. . . Acme 





q REATEST battle of the war is the Tomorrow, it will find hundreds of 
G battle of supply—a never-ending peacetime applications—in oil, fuel, 
race to deliver food, mrmitions and _ refrigeration and pressure lines, as 
equipment to faraway fighting fronts. well as in structural parts. 





Even after Victory this battle will There is hardly a ficld of manufac- 
go on; as factories pour out new ture in which one or more types and 
civilian products and rush them to _ sizes of Bundy Tubing cannot be used 


market both at home and abroad. to advantage. 





In this postwar competition, as at 
present, “life lines” of Bundy Tub- 
ing will play an important part. 


Our engineers are ready now to help 
you in the planning and develop- 
ment of new and better products, at 
Today, Bundy Tubing is used for lower cost. Write us for any infor- 





Vhoto Courtesy Gray Marine Motor Company 


‘nearly 10,000 different parts in tanks, mation you may wish. Bundy Tubing 3 
trucks, jeeps, ships and planes. Company, Detroit 13, Michigan. THIS SIX CYLINDER GRAY MARINE DIE- 


SEL uses Bundy Tubing “‘life lines’ for fuel : 
end oil, inlet and outlet tubes, injector P 
tubes and many other miscellaneous pots. 





Buy U. S. War Bonds 
Get in Your Scrap 


BUNDY 


ENGINEERED TO 














YOUR EXPECTATIONS - 












BUNDYWELD double-walled steel tubing, BUNDY ELECTRICWELD steel BUNDY “TRIPLE-PURPOSE” tub: ‘g. 







hydrogen-brazed, copper-coated inside tubing. Single - walled — butt Double-walled, rolled, from two str 93, 
and outside. From Capillary sizes up to welded — annealed. Available joints opposite, welded into a solid w: ll. 
and including 54" O. D. This double- in sizes up to and including Available in all Monel; all steel; Mone! :n- 
walled tvpe is also available in steel, 2" O. D. Can be furnished tin- side—steel outside; Monel outside—st °el 
tin-coated on the outside, and in Monel. coated outside in smaller sizes. inside. Sizes up to and including 54" 0. D. 
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Build more bearings than ever before. . . build 
‘em faster... build ’em better?” That was Uncle 
im’s wartime assignment for us, back long 


¢ 
Cc 
N 
I 








MORE - FASTER - Better 


fore Pearl Harbor. 


For his fighting equipment—and the ma- 
inery to make it—he needed tremendous 
iantities of Hyatt Roller Bearings...the same 
pendable Hyatts that had proved their mettle 


fighting friction and wear in countless peace-.- 


ne products. 


[his meant expansion, of course—of plant 


INVEST IN VICTORY 


facilities, equipment and personnel. But it has 
also meant growth, and progress. Because we’re 
not only making more bearings, faster, and 
better...we’re making more types of bearings... 


In new sizes. With superior metallurgical 
properties. With closer tolerances. With finer 
surface finish. For new application conditions. 
‘ Opening up a wide range of new possibilities 
for engineers and designers. 


Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 


BUY WAR BONDS 


HYATT BEARINGS »™s« + GENERAL MOTORS 
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POWER-OPERATED SPEED SELECTOR 
PROVIDES AUTOMATIC SPEED CHANGING 


Here’s the lively change of pace that simplifies machining oper- 
ations—speeds up turret lathe production. 

You simply set the dial. The Gisholt Speed Selector responds 
with any one of twelve spindle speeds—makes the shift auto- 
matically by hydraulic power. Selecting the proper cutting speed 
is quick and easy for each operation in turning, drilling, boring, 
reaming, threading, etc. No time-wasting calculations; no com- 
plicated adjustments. The Speed Selector makes more expert 
operators—keeps machines producing at maximum efficiency 
with minimum effort. 

Available for all standard Gisholt Turret Lathes, the Speed 
Selector is stepping up production in hundreds of vital war plants. 


q SISHOLT MACHINE 
; COMPANY 

. East Washington Avenue 
Madison, Wisconsin 
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(MANUAL GEAR-SHIFTING/ A i, 





THE GISHOLT SPEED SELECTOR provides ex- 
treme flexibility to handle a wide variety of 
work. It may be used in two ways, as follows: 

















DIRECT— By simply turning the control wheel, 
the operator may obtain any desired spindle 
speed without intermediate stops. 


PRE-SET—Speed is selected in advance of 
actual change. When operator finishes cut, 
he merely presses a trip; speed change is 
automatic. 


In either case, when dial is set for any of 
the six high speeds, a touch to the trip 
produces a corresponding low speed for 
threading or reaming. 


All spindle speed changes may be made 
without stopping the spindle or releasing 
the main drive clutch. 





Look Ahead... Keep Ahead... 


with Gisholt Improvements 















in Metal Turning 












AH : BALANCING MACHINES 

















Yesterday—The horseless carriage and its immediate 
successors proved that a “newfangled contraption’ — 
could become an everyday useful device. Its early 
success could not have been possible without grinding 


. —the first controlled abrading process. 
oning 


Teday—The beautiful sturdy automobile is a 

h h marvel of mechanical development and efficiency. 

It can be well made in millions where its predecessor 

help ed C ange [ C was poorly made in hundreds. HONING, which 
provides further control of abrading action, made 


“Hor seless Car riage” it possible to make this refined mechanical job in 


huge quantity. 


In to Tomorrow—Nobody knows. what mechanical 
devices may suit the public need, or catch the 


AUTOMOTIVE public fancy, tomorrow. Postwar planning is 


not yet definite. But as today’s equipment 


came from yesterday’s developments, so to- 
TR AN 4 P 0 RTATI ON morrow’s will derive from today’s. Most of 
the things we will use tomorrow are already 
developed. 
One thing is certain—mechanical devices 


used tomorrow will demand better control of 
machining methods. 





And Micromatic has been developing hone 
abrading controls to be ready for that demand. 
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HONING MACHINES HONING TOOLS | HONING FIXTURES ABRASIVE STICKS 























Miicromatic HONE CORPORATION 
Detroit, Michigan 
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The NEW Army Mule Also... 
Must Be Sure of Its Bearings 


The dependable instinct of the four-legged army mule has 
been proverbial in all wars. He is always sure of his “hear 


ings” wherever he goes. 








Some Microhoned 
Automotive Bores 


The new army mule—the jeep—also must be sure: “of ie 
“bearings.” Tough as it appears to the eye; the jeep, like: 
all military vehicles, couldn’t take the rough Boing: if it .: 
did not have maximum aecuracy in its. xe 


Cylinders 


Con Rods Large End 






Senet = Hydraulic Brake Cylinders 


Its bearings and other critical ourfuiey: ei 
po area modern rae ees rocess whi 







Crankshaft Main Bearing 
Crankshaft Pin Bearing Bores 
Cam Shaft Bearing Bores 
Valve Guides 


Hydraulic Shock Absorbers 


Besides AOU the new mule sure ne ls ings. 
Microhoning has many other applications in war end ace. 




















Write for Bulletin A. R. 67 


MICROMATICG HONE 
DETROIT, MICHIGAN 
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Getting better welds on light metal 
-and more welding per generator — 


with the Wilson 
arc control station... 





At Rohr Aircraft Corporation, Chula Vista, Calif.— as in 
leading aircraft plants everywhere — Wilson “Honey Bee” 
stations are helping to speed welding output and produce 
finer welds. Here’s what the “Honey Bee” provides: 


| More arcs from every constant potential generator be- 
cause two or more Wilson “Honey Bees” may be 
connected to each welding machine. 





2 Better quality welds because Wilson Remote Crater 
Control enables operators to extinguish the arc slowly, 
thus preventing craters and porous welds. 


3 More productive welding time since the “Honey 
Bee's” Remote Arc Control allows the operator to the Wilson “Hornet” welding generator is favored 
regulate his welding current from zero to maximum because of its smooth, reliable performance. For 
while welding—without changing the arc characteristic quick change from standard to constant potential 
or affecting other “Honey Bee” stations working from characteristic and vice versa, a convenient switch 
the same generator. may be mounted on the “Hornet”.’This feature makes 


; ; the “Hornet” suitable for general purpose welding 
The Wilson “Honey Bee” is made in 75 amp. and 150 amp. and for use with “Honey Bee” stations as desired. 


sizes. For further details write to Wilson Welder & Metals 
Co., 60 East 42nd Street, New York 17, N. Y. 


IDEAL POWER SOURCE... for “Honey Bee” stations, 





WILSON WELDER and METALS CO., INC. 


General Offices: 60 East 42nd Street, New York 17, N. Y. 
In the U. S. A.: WILSON ARC WELDERS — distributed exclusively through Air Reduction Sales Company 
In Canada: G. D. Peters & Co. of Canada, Limited © Birks Bidg., Montreal 
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& > HEAVY PUSH BENCH FOR THE MANUFACTURE 
OF LARGE SEAMLESS STEEL VESSELS 


YDROPRESS . rnc. 


GINEERS | CONTRACTORS 


PUMPS . /Xoxeis) (0) @-WKe)-t> 


M70 LEXINGTON AVENUE NEW YORK Nea 
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gulic Division, 
ockford, Tilinots- 
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pany, Racine, Wise 
Com : 


Heavy Duty 
Clutch 
Power Take-off 


Machine Tool Marine Gear 


Clutch 


Twili(bisc 


CLUTCHES AND/HYDRAULIC DRIVES 
PW 
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FROM BOMBS 
70 BROCCOLI... 


In this war of many fronts, half-ton block 
busters are lifted by winch and motor into the 
yawning bellies of giant bombers... to spread 
death and destruction on our axis enemies. But 
today’s great bombers, destruction bent, may 


carload of broccoli from California, a boxcar of 
bananas from the Tropics or pineapples from 
Hawaii... the energy expended in loading, 
lifting and also in flying will unquestionably 
be dependent in part on electrical circuits. 


seem puny in the light of 
tomorrow’s aircraft, pursuing 


And wherever electrical circuits are involved, 
there you will more than likely find Cannon 


peacetime missions. Connectors. For Cannon Connectors are used 


Great loads... entire box- wherever electrical connections must be made 


cars in fact, may be the given _ quickly and with absolute certainty .. . in planes, 


ss load of aircraft in future peace- tanks, communications, motion picture studios 
vo Cannon battery connectors 


ive a part of the complete line as 
2 in Cannon’s latest Battery 
for Bulletin. Write today on 
usiness letterhead for a copy. 


time years. And whether it’s a = and hundreds of other civilian and military uses. 


CaCANNON ELECTRIC 


CANNON 


U.S WAR BONDS AND STAMPS ELECTRIC 


Cannon Electric Development Company, Los Angeles, California 
Canadian Factory and Engineering Office: Cannon Electric Company, Limited, Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK 
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‘SPEED NUT © 
Em SO WWINDOW 
\y SP ATTACHMENT 


— 


SPEED NUTS answer the problem of attaching 
plastic windows without danger of fracturing. They 
provide a spring-tension grip that frees the assem- 
bly from dead-tight fastening pressure. They also 
hold the plastic firmly in locked position under 
vibration and permit expansion and contraction 
of the plastic without damage. Washers are not 
needed as the wide bearing surface of the SPEED 
NUT spreads the load over a greater area and 
away from the screw hole. These SPEED NUTS are 
also applied faster—saving many manhour's time 
and reduce the net weight of the assembly. 
In the first case illustrated, a ‘“‘U’’ type Speed Nut snaps over 
plastic edges in self-retaining position. A round type Speed 
Nut is used in the second installation with rubber grommets 
in larger screw holes for additional cushion and seal. In the 
third method, where 2 pieces of plastic overlap, a cup- 
shaped Speed Nut is used with a mated Speed Nut washer— 
both formed to extend the load farther from the screw hole. 


In writing for samples kindly give 
engineering details. 


TINNERMAN PRODUCTS 


Plastic 
Window 


< 

; 
Es 
- 
io 
"3 


_- SPEED NUT 


ZINC CHROMATE 
BONDING TAPE 





SKIN 


SPEED NUT 
_7 RUBBER GROMMET 
~~ 





ZINC CHROMATE 


= TAPE 


SKIN 


wen NuT 


INC., 2059 Fulton Road, Cleveland, Oh 


IN CANADA: Wallace Barnes Co., Ltd., Hamilton, Ontario + IN ENGLAND: Simmonds Aerocessories, Ltc., Log 


THE FASTEST THING IN FASTENI NGS! © 


i 





SKE US 
s HILL 609? 


I, the barren wastes of Tuni- 

sia stands a lonely promontory. It 

had no name—until, in a brief hour 

of history, the courage of men immortal- 
ized it with a number... 609. 


We, too, have yet to conquer a barren promon- 

tory — barren of hope, of light, of the freedom men 

are fighting for. This hill is held by poverty, armed with 

ignorance, intolerance and fear. It is our own Hill 609, in 

Detroit, in Harlem, in Los Angeles—in a thousand places 
here at home. 


What part will machine tools play in taking this Hill 609? The whole 
part. Machine tools at work. Machine tools building a better standard 
of living than even we have ever dreanied of before. 


For there is scarcely an essential to better living—from the windows 
men look through to the most intricate and wonderful machines that help them 


to think, to search and see light — that does not stem from a handful of basic 
machine tools. 


And one of these—the internal grinding machine—is essential to the creation of liter- 
ally everything that will make for a better living after this war. 





rT BRYANT CHUCKING GRINDER COMPANY (Ccinons usa. 


t 


= 
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HOSE CLAMPS 


Feature WIDE CLAMPING RANGE 


RECOMMENDED RANGES FOR TYPE QS AERO-SEAL HOSE CLAMPS * Extra-long take-up in the band gives AERO-SEAL Hose 
a Clamps more than double the diametral take-up required to 
cover variations in hose diameter, wall thickness, and the flow 
of rubber under repeated tightening of clamps in service. As 
shown here in table and pictures, each size of AERO-SEAL 
clamp can be used on several smaller sizes of hose by simply 
taking up the band (the table shows only recommended ranges 
for maximum pressure requirements). This permits subs:itu- 
tion of a larger size clamp when the recommended sma lest 
size (giving minimum band overhang) to fit a given hose 1s 
not available. Write for samples. 


Spastatly ad op 


AERO-SEAL Hose Clamps, because of extra-large ‘iam 
etral take-up, are exceptionally serviceable on self-se .ling 
hose with its thicker, softer wall. 


ptincerafe- Standard Parts Ca. 


1717 Nineteenth Avenue, Rockford, Illinois 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUST IES 








fecember 15, 1943 


\\ 


“Peace On Earth...” 


These words will not always be as empty as they may sound 
this Christmas! One day they will again assume their full 
significance. And with that day will come all those fruits of 
peace for which the world now yearns. And just as the 4-plant 
facilities of The Weeshaghitad Company helped American 
industry build products like the car, the airplane and the 
refrigerator in the past, in tomorrow’s world we will be 


fully prepared to help you build your post-war products. 


Look Ahead with @® 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 


Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 


Plants: Cleveland, Columbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 
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If you drop one it spoils the “performance” 


Balance weight against dust-capturing ability. Efficiency at 
high velocities against low resistance. First cost against long 
life and dependability. Weigh them all against expected 
service conditions. 

That’s the way to build an aircraft filter. It’s the way to 
select one, too. | 

For nearly 20 years, Air-Maze engineers have worked 
with plane and engine builders to develop the best balance 


of filter characteristics for aircraft application. 


As a result, from the smallest trainer to the biggest 
bomber, Air-Maze filters safeguard engine performance 
with a dependability that can only come from accurately 
balancing filter qualities to meet the needs of the various 
types of planes and service conditions. 

It’s a good thing to keep in mind when your mind is on 


aircraft filters. 








A Few Typical AIR-MAZE 


HIGH-VELOCITY 
Aircraft Engine Filters 


How much Lighter? 
We will gladly tell you the advantages 
of weight savings and efficiency of 
Air-Maze filters. Include engine and 
installation data with your inquiry. 








AIR-MAZE CORPORATION © Engineers and Manufacturers © CLEVELAND 5, OHIO 
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KEMPSMITH MACHINE COMPANY ¢ MILWAUKEE 14, WIS., U.S.A, 


Look! Christmas again... the spicy scent of cedar; crisp 
crackle of sparkling snow; a child’s laughter; shimmering 
spears of candlelight illuminating beloved faces about the 
table. Time of dreams, friends, love and hope. But this 
year the Christmas Season is clouded with a cruel War. 
All of us must give more of our efforts towards winning 
that War ... pull together on the production front . . . 


STAY ON THE JOB! 
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made by DSi ON 


FOR AIRCRAFT PARTS ... This standard alloy 


steel is made of high grade raw materials by tool steel prac- 
tice. Experienced personnel, precise controls and expert 
supervision assure extraordinary soundness and cleanness. 


STANDARD GUN QUALITY... Modern tool steel 
practice, operating to exceptionally high standards, pro- 
duces a highly satisfactory Disston Steel for automatic 
rifle parts, torpedo parts, gun barrels and 37 m/m shot. 


ENGINEERING COOPERATION on the application of these 
steels will gladly be furnished by the Disston technical staff, with- 
out obligation. Write to Henry Disston & Sons, Inc.,1231 Tacony, 
Philadelphia 35, Pa.; U.S. A. 
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SIEWEK ENGINEERING DIVISIO 


the Factories of Today ' 
and the Industrial World of Tomorrow 


@ Somebody has to blaze the trail to new achievements—even 
when everybody is working to the breaking point on current 
production. “Siewek Engineering” offers a staff of trained 
creative men to press on into the future under your direction. 


This is just the sort of service which management can 
scarcely expect of its own hard-pressed engineering force. In 
addition, the “outside viewpoint” on your problems offers 
special possibilities. Write, to say you would like some details 
of Siewek Engineering and its past accomplishments. 


OF DOMESTIC INDUSTRIES, INC. | 


CHICAGO 10: 506 N. Dearborn St. + DETROIT 26: 2011 Park Ave. * HARTFORD 3: 209 Pearl St. 


‘ecember 15, 1943 
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THE HANSEN MANUFACTURING C 


1786 EAST 27th STREET + CLEVELAND, OHIO 




















This special GEARGRIND Machine was designed for 
gtinding the ball grooves in the outer housing of the 
RZEPPA Constant Velocity Universal Joint. 


The work oscillates on a swinging head, controlled by an 
automatic magnetic brake, permitting the Formed Wheel to 
grind the radii for the ball groove in a curve. The formed 
grinding wheel is fed in from the front, the rapid traverse 
of the table being governed by means of an air cylinder. 
The spacing of the grooves is controlled by an accurate 
index head. 


Ball grooves in the various sizes of Rzeppa joints range 
from 1146” to 11346” and this machine accommodates 
them all. 


GEARGRIND engineers will be glad to discuss the applica- 
tion of Formed Wheel Grinding to special problems, where 
accuracy and production are prime factors. 





NE COMPANY 


ore 
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FORMED WHEEL 


TYPE JG-5 


GEARGRIND Groove 
Grinder. 


TYPE GG-16 


80’’ Length Involute Gear and 
Spline Grinding Machine. 











How to Reduce Costs on 


CHUCKING WORK 


‘Turning pre-formed parts the “long way” is too slow 
and too costly. To meet modern mass production co :- 
ditions, National Acme now offers to industry a n 4 
line of 4, 6 and 8-Spindle Chuckers. 

These new machines operate with the same hi; 
speeds, the same precision, and have the same broad aday 
ability that have made Acme-Gridley multiple spine e 
bar automatics such important war production too's, 


Wit ACME-GRIDLEY 4, 6 and 8-SPIND: 
6 r 





STANDARD UNIVERSAL CHUCKER 
with Adjustable Hydraulic Control 


The new machines have extreme flexibility of tooling 
and adaptability to a wide variety of work. Their 
accuracy meets the latest war-born standards. They 
have the precision that comes only from proper weight 
distribution, rigidity and balance, with freedom from 
vibration. 

Our Engineering Department will gladly consult with 
you to select the proper type and size to handle your 
work. Orders are now being booked for near-future 


delivery. New Catalog CM-43 gives complete details. 








New Acme-Gridley Chuckers are enai- 
neered for new production and accuracy 
records—to produce more at lower costs. 


170 EAST 1315" STREET e CLEVELAND, oHl0 
ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE’ AUTOMATICS * AUTOMATIC THREADING DIES 
AND TAPS + THE CHRONOLOG * LIMIT AND CONTROL STATION SWITCHES * SOLENOIDS - CENTRIFUGES » CONTRACT MANUFACTURING 
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WINCHESTER RADIATOR TUBES... 


* 


ss 


HELP KEEP “HELLCATS” COOL FOR HOT PILOTS 


The newest Navy fighter, the “‘Hellcat”, is a direct de- 
scendant of the Wildcat,—also a famous Grumman fighter. 
Reports say the Hellcat flies straight and true, has dazzling 
rate of climb, plenty of speed and lots of high-altitude per- 
formance—qualities that “‘hot’”’ (ace) pilots demand. 

Helping the Hellcat range farther than any Navy fighter has 
ranged before, Winchester Cartridge Core Radiator Tubes 
in its vital oil-cooling system bring to the Hellcat ... pro- 
tection from corrosion, high-efficiency cooling and the sturdi- 
ness to stand up under the extreme cold of super altitudes. 


Made of pure copper, with walls only 6/1000ths of an inch 
thick, Winchester Radiator Tubes, thanks to Winchester’s 
COLD copper-extrusion process, are seamless and so as- 


HARDER JOBS WANTED FOR THESE SENSATIONAL TUBES 
No war baby, Winchester Cartridge Core Tubes have 25 years of service behind 


their performance. They offer these spectacular features: 
Of pure copper, thus corrosion-proof, 
s 


less,—safe against leaks. of solder. 





Coolant on outside—no damage from freezing. 
1,728 cartridge core tubes per square foot. 


WINCHESTER REPEATING ARMS COMPANY 


New Haven, Connecticut 


Division of WESTERN CARTRIDGE COMPANY 


WINCHESTER 


TRADE MARK REG. U. YS. PAT. OFF. 
“On G 


3 Seswee 


Damaged tubes are pushed out. 


New Tubes are inserted. 


Avoid waste space in radiator assembly — minimum 


Permit tailoring radiator, to fit any di ion or desi 


Provide up to 25% greater cooling per square foot. 


vard for America Since 1866” 






Soldering completes repair. 


sembled that their entire outer surface is cooling area. 


WINCHESTER RADIATOR TUBES RESIST CORROSION 
... DEFY BURSTING. Pure copper, Winchester Cartridge 
Core Tubes will not corrode under regular operating condi- 
tions. And they won’t burst from freezing, because the 
coolant flows on the outside of the tubes. If freezing should 
compress a tube, causing a “‘set”’ and so restricting air flow, 
passing a rod through it restores it to normal shape. 


IF WOUNDED THEY QUICKLY FLY AGAIN. Pictures 
below show how to replace Winchester Cartridge Core Tubes 
should they be punctured in action or by accident. They 
explain, too, why millions of Winchester Cartridge Core 
Tubes are used to keep planes, and tanks in constant action. 





If out of your engineering knowledge, 
experience, research and skill you are 
contemplating a new fighting ma- 

chine for Uncle Sam... are dreaming 

up a startling new post-war automo- 

bile, or similar product, write Desk 

E Radiator Division, Winchester Re- 

peating Arms Company, New Haven, 
Connecticut. 

COPR., 1943, WINCHESTER REPEATING ARMS CO., DIV. OF WESTERN CARTRIDGE CO, 


FLES © SHOTGUNS + CARTRIDGES - SHOTSHELLS + CARTRIDGE CORE RADIATOR TUBES + FLASHLIGHTS + BATTERIES 
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...With an Airco No.10 Radiagraph 
gas cutting machine 


On many different types of metal-cutting jobs, you save 
production time, assure accurate cutting, and make most 
effective use of your manpower with the lightweight 
portable Airco No. 10 Radiagraph gas cutting machine. 

The Radiagraph is motor driven and operates on a 
track for straight line cutting. One 5 foot track is sup- 
plied as standard equipment with each machine. By 
using two or more tracks dovetailed together progres- 
sively, straight cuts of any length may be made. 

For cutting arcs and circles a radius rod and center 
point is furnished with each No. 10 Radiagraph. With 
these, circles or arcs of 3“ to 85" in diameter can be cut 
with either a square or beveled edge. Circles of larger 
diameter are cut by using a longer radius rod. 

The indexed speed control knob on the No. 10 Radia- 
graph permits easy setting of any desired cutting speed, 
from 4” to 45" per minute. Changes in speed may be 
No. 10 Radiagraph using two torches for cutting simul- aa epdhneroiguaenqunagheddainaries 
tunsously « double-bevel on stecl plate. For additional information on the Airco No. 10 Radia- 
graph—prices, operating data, and accessory equipment 
—call or write to your nearest Air Reduction office. ; 








Circle cutting, showing the standard radius rod and 
center point suppiied with the No. 10 Radiagraph. 








BUY UNITED STATES WAR BONDS 








Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, N. Y. 
in Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON, TEXAS 
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You Can See 


the Reasons 


for STEERING EXCELLENCE 


(EMMER STEERING 


Phis phantom view of the Gemmer 
Steerine Gear shows clearly the 
t wd = ¢ 

reasons for steering excellence. 


HE BASIC DESIGN—an _ hour- 
iss worm engaging teeth that roll 
vrovides highest efficiency—easiest 
ransference of power. No sliding 
contact between teeth, 


VTIFRICTION BEARINGS at all 
cvitical points—particularly impor- 
t. at to efficiency where motion ‘is 
r latively slow. 


URDY—COMPACT — The close 
ipled design provides exceptional 
mpactness—ease of installation— 
ving of weight without sacrifice 
overall capacity or steering arm 


aw 


| a9 


_ 


> 
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angularity. Solid steel forgings pro- 
vide abundant strength, durability 
—ample safety factor—internal 
stresses are low. 


SIMPLICITY — just a few parts— 
nothing complex—nothing to get 
out of order or require frequent 
adjustment. 


STABILITY—Inherent design ban- 
ishes “lost motion” and reduces 
wear to the least possible minimum. 
Steering is always firm, response 
positive with absence of rubbery 
feeling and wander. 


Gemmer Steering is demonstrating 
its worth in every type of auto- 
motive vehicle from the lightest 
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passenger cars to the heaviest buses 
and trucks—in the road-building 
machinery, agricultural tractor and 
marine fields, 


GEMMER 


MANUFACTURING 
COMPANY 
6100 MT. ELLIOTT AVE. 
DETROIT, MICH. 














In the Corsair... 


Vital parts of the Pratt and 

Whitney engine which powers the 
Vought Corsair are made of Bethlehem 
Aircraft Quality Steels. 


te 


BETHLEHEM AIRCRAFT QUALITY STEE. 
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INTERNAL TYPE 


NATIONAL AIRCRAFT STANDARD 50 


EXTERNAL TYPE 
NATIONAL AIRCRAFT STANDARD 5] 


U LU aldes Truarc presents a significant advance in retaining rings. 
It spreads or contracts without distortion; always retaining its perfectly fitting circular contour. 
For thrust-load fixing, and shaft and housing applications, Waldes Truarc provides 
distinct advantages over nuts and bolts or wedges and washers . . . it reduces dimension 
and weight ... saves material . . . cuts manufacturing time . . . simplifies assembly and ; 


dis-assembly. On request, we will gladly furnish samples and full data for your tests. 


WALDES 


U.S. PAT. REG. 18144 


T 


LONG ISLAND CITY.N.Y. 











WALDES KOH-I+NOOR-INC. ee AN 


é 
SOLE MANUFACTURERS IN U. S. A. fn I N G 
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Removing 6 TONS of S rg EEL 


150 lbs. per Hour... at 
Speeds up to 342 F.P.M. 































Rough turning, grooving, semi-finish turning and finish 
spacing, 12-ton forged steel rotors, for Navy turbines, is 10 Standard Stock 

a job that’s ‘‘tough”’ on tools. To complete these oper- Styles for Steel Cutting 
ations, six tons of steel are removed, with tools taking 
cuts often as deep as %". Indicative of the ability of 
Carboloy tools to step up steel cutting production on 








heavy work such as this is the performance of Carboloy baits 

Grade 78-B on this application. Operating at various 

speeds ranging up to 342 F.P.M., and feeds from .010” to Style 4 

.047” Carboloy tools remove 150 lbs. of steel per hour, pen 

completing the job in 34 days of actual machining 

time instead of the 11 days 4 hours formerly required. 

Carboloy tools—with hardness ranging up to 92.5 Rock- ane. 

well ‘‘A”’ and transverse rupture strength up to 295,000 aaa 

p.s.i.—are designed for the entire range of steel cutting. 

There is a grade for every application on steel, whether 

your job involves heavy duty work—such as these rotors, ae... 

or high-speed, precision finishing, holding tolerances as left hand) 

close as 0.0002”. 

CARBOLOY COMPANY, Inc., Detroit, Michigan ane 
11151 E. 8 MILE STREET left hand) 

Birmingham, Alab . Chicago . Cleveland ° los Angeles 





Newark Philadsiphia « Pittsburgh « Seattle « Thomaston, Connecticut 
Authorized Distributors: Canadian General Electric Co., Lid., Toronto, Canada. 
Foreign Distributor: international General Electric Co., Schenectady, N.Y. 


Style 12 









Send for New, 16-page Vestpocket 
Manual on Steel Cutting with Carbides 





For Cutting 


Cast lRow 


(TRADEMARK) CEMENTED CARBIDES 
FOR HEAVY HOGGING «++ PRECISION FINISHING «++ INTERMITTENT Ts | 
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Boots Will Eliminate 
This Chore After Victory 


Often Bill’s bike shakes and shim- 
mys so badly that he can't ride it 
safely. Normal vibration loosens 
wheel nuts— probably every other 
nut too—so Dad has to get a 
wrench and tighten up the whole 
bike. But after the war, Bill will 
ride safer and Dad will be spared 
many a tightening-up session, be- 
cause well-made bikes will wear 
Boots Self-Locking Nuts. Even se- 
vere vibration can't shake Boots 
Nuts loose. For safety’s sake and 
to eliminate repairs caused by 
vibration-loosed connections, you 











will insist on products protected 
with Boots Self-Locking Nuts. - 





OTS AIRCRAFT NUT CORPORATION & GENERAL OFFICES, NEW CANAAN, CONNECTICUT 
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They Fly With Their Boots On—Farther 


Boots All-Metal Self-Locking Nuts are lighter than any other 
similar fastenings. On a single Liberator or Flying Fortress 
they save up to 80 pounds. That’s enough to enable one of 
these 4-engine giants to take along extra gallons of gasoline— 
or 200 additional rounds of .50 caliber machine gun ammu- 
nition. A little extra range or a few more bullets may be 
just what's needed to get a bomber home from a 2,000 mile 
raid over enemy territory. 


In case you’re wondering whether nuts as light as Boots 
can “take it,” there is plenty of evidence to prove just how 
tough they really are. They withstand the corrosive action 
of oil, salt water and chemicals. No amount of plane vibration 
can loosen their grip. Boots Nuts can be used over and over 
again — literally “outlast the plane.” In fact, today these nuts 
are worn by every type of U.S. aircraft. Yes, Boots Nuts meet 
the exacting specifications of all government aviation agencies. 


BOOTS 


Self-Locking Nuts For Application In All Industries 
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iS A GOOD 
GEAR BOX 


That’s what one operator who has well over a hundred hard- 
working trucks said about his Fuller Transmissions . . . and he : 
put all the emphasis on the “good.”’ What he could have added 
was that his records proved it... proved it by the few gears 
which had to be replaced, by less “time out”... more pay-load 
truck hours available. During the past year, we have told you 
about quiet running and its relation to wear-life. During the 
months to come, we’re going to give you some additional me ‘ 
reasons why your new trucks should be equipped with Fuller 
Transmissions . . . but don’t forget: “quiet running means 


less wear ... longer gear-life.” 


FULLER MANUFACTURING COMPANY, KALAMAZOO, MICHIGAN 


Transmission Division 
Unit Drop Forge Division, Milwaukee, Wisconsin 
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You’ve gotta hang on 


when you say 
“Giddap” to 2,000 horses 


When the pilot of a 

Republic P-47 pours 

on the soup, 2,000 surg- 
ig, throbbing horsepower yank 
im into the high blue heavens. 


hen he climbs straight up he is 
terally hanging on his prop and 
eagine. 


nd those tons of plane, man and 
‘mament hold onto that engine 
ith just four Elastic Stop Nuts. 


iis is the kind of job that has 
ven Elastic Stop Nuts the reputa- 
on of having revolutionized 
odern aircraft construction. It’s 
e reason you find over 12,000 of 
‘em on the P-47 and as many as 
000 on some types of bombers. 
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It’s all because these nuts hold fast 
—without auxiliary locking de- 
vices. They’re applied like ordinary 
nuis. They can be removed and re- 
placed time and again without 
losing locking effectiveness. They 
stay put, and nothing, even violent 
vibration, shakes them loose. 


It’s done by the red elastie collar 
in the top. This collar clings tightly 
around the bolt threads. It absorbs 
and cushions vibration from every 
direction. The nut can’t shiver 
loose — can’t turn. 


Postwar progress will present 
countless fastening problems which 
these nuts will solve. Perhaps you 
already are studying such problems. 


LOCKED on bolt 
by the action 
of the gripping 
red collar 


PLASTIC collar 
cushions vibra- 
tion—nut can't 
shiver loose 


ME di 


\ 























SEALED at 
top to protect 
working threads 
from corrosion 


FITS any stand- 
ard bolt. Made 
in all sizes 
and types 


lf so, let us know about them. Our 
engineers will be very glad to help 
work out a solution and show you 
how an Elastic Stop Nui will pro- 
vide a safer, surer, trouble-free 
fastening. 


ELASTIC STOP NUTS 


Lock fast to make things last 





BACK THE ATTACK... BUY WAR BONDS 


ELASTIC STOP NUT CORPORATION OF AMERICA 


UNION, NEW JERSEY AND LINCOLN, NEBRASKA 
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Lock nut devices of various kinds 
have been adopted for numerous ap- 


plications, but the Cotter Pin and 
Castle Nut combination still holds its 
own for maximum dependability. 

Simple, foolproof—you know at a 
glance that the cotter pin is in place and 
the nut is securely locked. 


National Screw makes all sizes of 


es 


Installing Cotter Pin on 





Oleo Strut of Bell Airacobra 


cotters, in stainless steel and regular 
—nmillions of them. 
“If you want to be sure of a nut 


. hd °°” 
staying on, use a cotter pin. 





SCREW & MFG. CO., CLEVELAND, 0. 
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Whitaker Can 


Pos essing a background of 22 years’ experience producing 
Cal .e Assemblies, Wiring Sets, Terminals, and other kin- 
dre | products for automotive needs, Whitaker engineered 


wiring service is now extended to ai// industry for 
wartime production or post-war planning. 
‘Voday we offer our complete facilities and 
ex; erience to everyone requiring special 
Cable Assemblies, Wiring Harnesses or 
Flexible Leads for power or lighting. 


ilustrated at the right is an example 
of the type of work we are doing 
for prime and sub-contractors 
engaged in war production. 


Keeping pace with war needs of today and with indus- 


triel progress for tomorrow, Whitaker has complete 
facilities for producing Wiring Harnesses, Bonding 
Jumpers, Cable Assemblies, and Flexible Leads. 

Ve cordially invite you to advise us of your needs. 
Send us a wiring diagram or blueprint of the assembly 
reuired, and our engineers will give the problem 


im mediate attention. 





_ 
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Years ago we recognized that speed with quality is 
essential to getting the job done. Investigate and you 
will find that Whitaker can help your production by 
taking over your wiring problems. 


PP DBPD DDD 


WHITAKER BATTERY SUPPLY COMPANY 
Kansas City, Mo. ¢ St. Joseph, Mo. ¢ Philadelphia ¢ Oakland 


ITAKER 
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A Life Full of Ups and Downs! 


Federal-Mogul Equipped “Bendix” Landing Gear Smooths Out Every Type of Airfield 








In battle or emergency, often the pilot can’t be choosy 
when he must land, He may have to bring his mighty 
bomber, flying ambulance or fighter down on a torn air- 
port, the nearest pasture, the frozen tundra of the arctic 
or in steaming jungle mud. 


Anticipating these conditions, a multitude of American 
planes are equipped with “Bendix” landing gear. Care- 
fully designed and built for a long life of ‘ups and downs”, 
it instantly absorbs the pounding shocks and vibrations 
of take-off or landing on the toughest sort of field. 
Federal-Mogul sleeve bearings and similar precision parts 


Bearing Specialists Since 1899... 


Sleeve bearings and bushings designed, developed and manu- 
factured for engines, pumps, compressors, large machine 
tools and all applications where such parts are used. 


FEDERAL-MOGUL CORPORATION 





are used on “Bendix” landing gear, large and small. 
They meet the “Bendix” high standards of precision and 
durability. 


From our six well-equipped plants, 24 hours a day, go 
tens of thousands of sleeve bearings, bushings and pre- 
cision parts, in many types and sizes, to equip aircra‘t 
engines and landing gear, for guns, tanks, diesel engines, 
torpedoes, ships, submarines and other military equip- 
ment. Many of these are new, war-stimulated bearing 
improvements which, added to our 44 years’ experienc: , 
mean better bearings for industry after the war. 


Manufacturers of Equi-Poise and 
Tru-Pitch marine propellers from 8 
inches to 10 feet diameter; Equi-Flex 
cushion stuffing boxes and shaft 
logs; struts, rudders, propeller shafts. 


DETROIT 13, MICK. 


EDERA 
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COMPRESSED AIR 


WHERE YOU WANT IT 


WHEN YOU WANT IT 
WORTHINGTON RADIAL TYPE AIR-COOLED UNITS 


READILY PLACED CLOSE TO POINTS WHERE AIR 15 — 


D. your expanded activities call for additional com- 


pressed air... or for air at locations not served by your 
present equipment? In either case, consider these points 
in favor of Worthington radial type units: 


AIR-COOLED ... No water piping to install or 


maintain. 


PORTABILITY . . . No foundation required. Can be 
set up quickly at any convenient place, and moved easily 
to meet changing needs. 


COMPACTNESS... Minimum floor space requirements. 


RELIABILITY . . . Incorporate the same basic design 
eatures as in the larger Worthington compressors... as- 
uring years of uninterrupted operation at high efficiency. 


District Office Engineers and our Authorized Dealer, 
n your territory, are ready to assist in selecting the correct 
ype and size of compressorfor your particular requirements. 


WRITE FOR BULLETIN H-620-BI6F. 


WORTHINGTON 


RADIAL AIR COMPRESSORS.... FOR AIR ANYWHE RE 


CAPACITIES: 83 TO 445 CU. FT. PER MIN. PRESSURES: 80 TO 125 1B. PER 
WORTHINGTON PUMP AND MACHINERY CORPORATION - HARRISON, 


omber 15, 1943 


WORTHINGTON FEATURES 


@ FEATHER VALVES. Considered by leading 
engineers as the simplest, lightest and most 


efficient valves ever developed for compressor | 


service. 


@ AIRPLANE TYPE CONNECTING RODS. With 
balanced radial design, all rods connect to 
single crankpin bearing, held rigid by four 
bolts. 


@ FORCE-FEED LUBRICATION TO CRANKPIN 
AND WRISTPIN BEARINGS, Only filter-cleaned 
oil reaches bearing surfaces. Saves 50% to 
75% of lubrication cost, and extends com- 
pressor life by reducing bearing and cylinder 
wear. 


@ FORCED-DRAFT AIR COOLING. Effectively 
cools the cylinder heads where greatest hect 
is generated, thus increasing efficiency. All 
cylinders are isolated for maximum heat 
radiation. 


TYPICAL USES 


Light sand blasting—cleaning boiler tubes— 
paint spraying—metal ite A 
air tools and rock drills—semi-portable under- 

ground service—operating pressers — train 
charging—displacing acids and chemicals— 
stone cutting — general industrial service 
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YOU HAVE A BAKING-DRYING 


DD pile 
INFRARED wit prosasy soLvE n 























A foremost aircraft engine manufacturer completely re- 
corditions felt emery wheels in 40 minutes by Infrared 
as compared to 24 hours by a previous method. The 
wheels are first conveyed through the No. 1 Infrared 


d a e tunnel to dehydrate moisture and oil. Then, coated with 
Hever wited sizing, the wheels are dried in No. 2 tunnel. An emery 





coat is then applied and the wheels passed again 
through No. | tunnel. After another emery coat and return 
— through No. 2 tunnel, the reconditioning process is com- 
plete. It is estimated this process will save thousands of 
7 dollars each year. 











WAR OR POST-WAR—THE WAY TO GET MORE 
AND BETTER PRODUCTION AT LOWER COST 


In hundreds of war production plants today, the amazing 
production accomplishments in baking, drying, dehydrating 
and preheating operations are the result of Infrared equip- [| 
ment engineered by Fostoria. , 


BOOKLET— 


i Easy, quick and inexpensive to install and operate, Infrared 
explains the Near 


turns hours into minutes, conserves manpower, saves space, 
eliminates troublesome production problems. Case histories 
in a wide variety of uses thoroughly prove the higher ef- 
ficiency and greater utility of Infrared radiation over other 
forms of heat transfer. 


Te Test rbduantages for Your Plant 


Fostoria Industrial Service Centers, located in princip«l 
cities, have complete laboratory facilities to test and pre- 
determine the specific advantages of Infrared in yor 
production. This service including recommendations fcr 
equipment and practice is offered without obligation. Writ 2. 
now, for full information. 


Infrared Process and 
its proven advan- 
tages in hundreds of 















industrial uses. 





FOR BAKING +» DRYING THE FOSTORIA PRESSED STEEL CORPORATION 


PREHEATING + DEHYDRATION FOSTORIA, OHIO 
IN CANADA — Write Amalgamated Electric Corp.,. Ltd., Toror’o 
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s eno “Simmonds Equipment Flies With 
For Greater Efficiency and Engine Protection Every Type of Allied Alrcraft” 


*® Automatic Engine Controls 
*Push-Pull Controls 


OMBAT calls for split-second action. In the heat of battle at *Hydraulic Accumulators 
- : lane’ * Equipment and Components 
constantly changing speeds and altitudes, the warplane pilot Ser Hiedhendile Spstoens 
has little time for careful adjustment of his engine controls. Modern *&Chronometric Radiosondes 


engines can “take it,” but at a sacrifice of their service life. *Spark Plugs 
. ‘ *Cowling and Panel Clips and 
A welcome engineering advance toward more freedom for the Fasteners 


pilot, and safer, more efficient engine operation, is the Simmonds- nag i Rod-End 
Hobson Automatic Engine Control—a “third hand” for the pilot. 
Units now in production for the United Nations’ fighting aircraft 
provide automatic control of manifold pressure and mixture, main- 


taining a selected setting through varied maneuvers and 
altitudes. More advanced designs now under way will 


extend automatic control to propeller governor, spark, 
and other functions. 


ROCKEFELLER PLAZA, NEW YORK, N. Y. ® 6253 HOLLYWOOD BOULEVARD, HOLLYWOOD, CALIPORN 














With 
VARD THREADED PLUG GAGES 


Now is the time for greatest war effort. 
Cut down on your rejections and speed 
production by use of VARD threaded plug 
gages. 

Use these accurate, long wearing, work- 
ing gages to quickly inspect internal 
threads. Use VARD master reference gages 
to check wear on your ring gages. 

VARD threaded plug gages are made in 
gage sizes from No. O-80 NF. to 12” 
diameter, and in NC., NF., NS., Metric, 
Acme and special pitches, in both right and 
left hand threads. 

VARD plug gages are ground from spe- 
cial-alloy, long wearing steel, and are hand 
finished and inspected with the most mod- 
ern and exact mechanical and optical 
equipment. 

They may be ordered as complete units 
consisting of a “GO” member, .a “NO 
GO” member, and a handle, or any mem- 
ber may be obtained separately. 








































































Vard Plug Gages Ove: 
114-Inch Diameter are 
Fitted with Tri-Lock 
Handle. 


ae Vard Threaded Plug Gage 
a With Taper Lock Handle. 















Vard Master Reference 
Plug Gage. 


Vard Number Series 
Plug Gage. 





















Vard Acme Thread Plug 
Gage. 


Jobs for 11,000,000 Service Men? 


Some day, maybe soon, men will pour 
out of the Army — looking for work. 
Can plants now loaded for war, switch in 
mid-air and produce for peace? Not un- 
less they have CASH — accumulated to 
carry over the transition and pay wages. 
American war industry must be allowed 
to Hold Some Profits in Reserve —in 
Trust for those 11,000,000 Jobs. 





Thread & Plug Gages © Snap Gages © Plain Tapered Ring Gages @ Bench Model External Comparators © Dividing Machines © Precision Ground Optical Lenses & Filters © High Fidelity Miro 














» Mirrors 
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@ These plastic presses, part of an army of 72 presses of various sizes, are 


serving one of America’s foremost plastic manufacturers, handling general 
plastic molding work. 


In plants from coast to coast, Birdsboro Plastic Presses like these are passing 
the toughest performance tests with ease. Minimum maintenance—maximum 
performance . . . that’s the keynote to their success. And each is practical 
testimony of Birdsboro engineering skill at work. 


Birdsboro will be glad to help you solve your press problems. Call on us. 


BIRDSBORO STEEL FOUNDRY & MACHINE COMPANY °* BIRDSBORO, PENNSYLVANIA 
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HANOVIA’S Ultra-Violet 
“LIGHTHOUSE” 


The New Highly Efficient Aid For the 





Prevention of Absenteeism 


x 


Hanovia—the world's largest manufacturer of ultraviolet equipment offers Factory Management the new “Lighthouse” 


to help workers keep physically fit. 


It is universally recognized that “sunshine” is essential to health and that the most vital elements in it are the “actinic 
ultraviolet rays"—such as produced by Hanovia's Lighthouse. 


This Lighthouse has been created for the ultra- 
violet irradiations of groups of persons. It has 
been designed to stand upon the floor in the 
center of an area about twelve feet in diameter 
where employees can. walk or stand about the 
lamp at an average distance of five feet. Fifteen 
persons can be accommodated at one time at five 
feet distance—the ultraviolet application in- 
volving only a few minutes. The Lighthouse is 
sturdily built, easy and economical to install, 
maintain and operate. 


Experience has shown, where Hanovia Ultra- 
violet Lamps are installed absenteeisms due to 
colds and other simple ailments are reduced con- 
siderably. 


Here is an official medical record showing how 
absences caused by common colds were reduced 
by over 40%. 

Dr. J. B. Sherman, medical supervisor at Cad- 


bury Bros. works at Bournville, England, made 
elaborate and careful tests on 1635 employees 
with various methods of preventing colds. 
While the average absence due to colds amounted 
to 106 days per 100 workers, in the group given 
periodic sun baths under Hanovia Ultraviolet 
Lamps, this record was lowered to 66 days per 
100 employees. 
Dr. Sherman concludes: 
“It was found that the only method of real value 
was ultraviolet irradiation, which reduced both 
the severity and the number of colds in patients 
treated.” 
Hanovia engineers will gladly cooperate with 
any plant management and furnish estimates 
blueprints and complete information on the in- 
stallation of Hanovia’s “Lighthouse” for group 
irradiation. Send for Free booklet, “Fitness in 
Industry.” 

ADDRESS — INDUSTRIAL DIVISION, DEPT. A- 


HANOVIA CHEMICAL & MANUFACTURING CO. 


Newark, N. J. 


World's largest manufacturers of Ultraviolet. Equipment for the Medical Profession and Industry. 
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many Kellett “‘firsts’’ in 


The Eastern Air Lines KELLETT which flew mail for a full year from the roof of the Philadelphia Post Office. One of 
its years of pioneering the manufacture of rotary wing aircraft. 





THE PIONEER 
LOOKS TO TOMORROW 


TODAY in cooperation with the U.S.A.A.F. 
Kellett is speeding the engineering de- 
velopment and production of autogiros 
and helicopters for military needs. We 

nnot give details now. Five Kellett 

ints are also applying their aeronautical 
ingenuity to the production of important 

ts for some of America’s most famous 
hchters and bombers — Thunderbolts, 
verators, Warhawks and Marauders... 
ile an expanding corps of forward- 
‘king engineers continues Kellett’s ro- 


wing developments for the future. 


TOMORROW we look forward to op- 
portunities for Kelletts to cut time and 
costs in patrolling electric power lines, 
cil pipe lines, in transporting mail and 
passengers, dusting crops—and in a wide 
variety of services for industry, commerce, 
forestry and agriculture. Kellett’s years 
of experience and accomplishments con- 
tinue to attract pioneering minds, men 
who, with us, see vast opportunities for 
rotary wing progress in the post-war era. 
Kellett Aircraft Corporation, Upper Darby 


(Philadelphia), Pennsylvania. 


KELLETT 


JILDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 


/ ember FS, 1943 












A Kellett accompanied Admiral Byrd 
on his voyage to the South Pole. 





Border-patrol use is dramatically dem 
onstrating Kellett serviceability. 





Bae | 


.. and Kellett is looking to a future 
of expanding service to the nation. 
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OURAGE to take chances, when there is 
real reason for taking chances, has made 


America what it is today. 


And nowhere, short of the battlefield itself, 
has this trait been more finely manifest than 
in the deeds and the daring of our Automotive 


Industry. 


In times of national crisis—military or eco- 


nomic—the Automotive Industry has been - 


quick to step into the breach, and 
display the same kind of deliberate, 
realistic, magnificent courage shown 
by Washington’s men at Valley Forge, 


by Lee’s men at Gettysburg, by 





Grant’s tired troops in the Wilderness, by Persh- 
ing’s expendables in the Argonne—and now by 
our own sons on present battlefronts around 


the world. 


Because the Automotive Industry has dared, 
it has grown strong; and we, as a nation, have 


come to lean heavily upon it. 


HOUDAILLE+* is proud to have been an 
integral part of the Automotive Industry, down 
through the years. And _ particularly 
proud to have contributed some small 
part to the miracle of production which 
every hour, every minute is bringing a 


United Nations’ victory closer and closer. 


HOUDAILLE-HERSHEY CORPORATION 


General Executive Offices . . 


. Detrott 


*Pronounced “HOO-D’’E" 
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Snyder Machine Speeds. Milling of Slots 
on Cams of Urgently Needed Propellers 


With a production of seven cams an hour at 80% 
efficiency, this Snyder “special” has increased im- 
portantly the output of urgently needed aircraft 
propellers. 


Developed for finish (or rough) milling four cam 
slots in each cam, the machine is equipped with 
four spindles to mill all four slots at one time. 
Spindles are mechanically inter-connected (each 
has its own hydraulic cylinder) and go through 
rapid approach and feed into the work in small 
steps while the work piece reciprocates and ro- 
tates in conformity to the master cam. For smooth 
cam-follower operation, the master cam is de- 
signed with a rise-to-length ratio of one in five. 
Cam movement is integrated with the motion of 
the fixture. 


Infeed on tools, per reciprocation of part, is adjust- 
able over a wide range of from .010” to .150”. The 
spline mill principle of feeding the tools into the 
work step by step results in excellent finish and 
zood tool life. 


Tool spindles are driven from electric motors 
through v-belts and worm wheel drive and are 
mounted on precision tapered roller bearings, al- 
lowing take-up for possible wear. 


lixture spindle and slide are hydraulically actu- 
ated and provide two feed rates—one for the cut 
through the shallow angle of the cam slot and a 
slower rate for the steeper portion of the slot. All 
hydraulic controls are adjustable and are located 
inside the machine to prevent tampering once 
they are set. Fixture spindle is mounted on pre- 
loaded tapered roller bearings, insuring rigid 
mounting and vibrationless operation of the 
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machine. Provision is made for take-up on the 


pre-load. 


A similar machine developed for rough milling 
the slots would eliminate the step by step infeed 
of the cutters and cut the slots in one pass, leaving 
from jj,” to 14” of stock in the slots for finishing. 


ABOUT YOUR POST-WAR PLANS... 


For 20 years Snyder has been cooperating with 
leading industries in devising special-purpose 
machines and methods for fast, economical, high- 
quality production. This experience is at your 
service NOW to help you prepare for profitable 
post-war production and re-employment, both so 
essential to post-war prosperity. Write in full 
confidence. 


SNYDER TOOL & ENGINEERING COMPANY 
3400 East Lafayette — Detroit 7, Michigan 


SNYDER 


DESIGNERS AND 
BUILDERS OF MACHINERY 


FOR HIGH PRODUCTION 
AT LOW UNIT COST 
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Not bullets, but surgical shock, has killed 
many a soldier in the wars of the past. 

Shock is a breakdown of the blood circu- 
latory system. Blood vessels contract. Cir- 
culation slows down, almost stops. If shock 
is too severe, death results. 

Today, when a soldier is wounded, blood 
plasma is injected into his circulatory 
system. The plasma acts as a sort of pump 
primer . . . fills up the collapsed veins and 
arteries... starts the system working again. 
By thus counteracting shock, plasma saves 
lives and reduces suffering. 

The whole blood you give at a Red Cross 
blood donor station goes through much 
processing before it gets to the front as 
plasma. At many points throughout the 





processing accurately-controlled  refrigera- 
tion must be used. 

To provide this refrigeration, General 
Electric has developed dependable refrig- 
crating equipment that is more efficient, 
more compact and more flexible—to meet 
difficult war conditions. 

This is only one of the many ways General 
Electric Refrigeration and Air Conditioning 
are helping to make a better world. 


PrPrADALIYIVIWV 
<< BUYWAR BONDS <Z 
were" 


General Electric Company, Air Condition- 
ing and Commercial Refrigeration Divisions, 
Section 4312, Bloomfield, New Jersey. 


&Y /, 26 ~ ze | . M6 by 
GENERAL @ ELECTRIC 
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Hear the General Electric Radio Programs: The ‘‘ HOUR CF CHARM,” Sunday 10 P.M., EWT, NBC...‘ THE WORLD TODAY” Newz, Every Weekday 6:45 P. M., EWT, C 3S 
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Installation of seal in water 
pump. Seal is adaptable to 
practically all types of rotary 
and centrifugal pumps, Special 
applications accommodated, 











PROT PLAGE 


ON AIRCRAFT, MARINE, JEEP, TRUCK, | 








r + + Front rank pump and engine designers have adopted this new 
revolutionary seal because it came through even abnormal tests—practi- 
cally as installed . . . Extraordinary Performance! . . . If you have not tested 
this seal send for a sample submitting blue-print and working conditions. 


Brief Facts . . . Seal is two-part assembled unit 
designed for small diameter rotary and cen- 
trifugal pump shafts .. . Flanged facings seat 
on ends and do not touch shaft . . . When 
installed unit is partially compressed between 
ends and revolves with shaft, the spring act- 
ing as a driving coupling. Concentric grooves 
and ribs on facings exer? suction-grip on seal- 
ing surfaces . . . Radial Flex adjusts to every 
operating motion, compensating for misalign- 
ment, fan thrust, torque, vibration, ete. . . . 
Practically all fluids accommodated: Pressures 
to 50 pounds, temperatures to ae ¥.. x. 
“Blindfold” installation. 


Bellows is synthetic rubber stock; resilient, 


flexible. Resistant to chemical action. No dis- 
tortion, swelling, hardening nor disintegra- 
tion . . . Metal Spring is made from tempered, 
eadmium-plated steel stock; also furnished in 
other metals... Washer is new “Teeplelite”—3 
an entirely new departure in substance and 
process. Long wear, No seizing, chattering. 


Hard, honed surface. Low in friction. 


* * * 


CRANE PACKING COMPANY 


1800 CUYLER AVENUE—CHICAGO, ILLINOIS 
Baltimore, Boston, Buffalo, Cleveland, Dallas, Detroit, 
Houston, Los Angeles, New Orleans, New York, 
Philadelphia, Pittsburgh, St. Louis, San Francisco, Tulsa 
CRANE PACKING COMPANY, LTD, 
HAMILTON, ONTARIO, CANADA 
Montreal, Toronto, Vancouver 
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strength—light weight—ductility for cold forming 


IN N=A=X X-9120 


The Signal Corps Cable Reel, illustrated above, is 
an interesting example of the ingenuity of Noblitt- 
Sparks Industries, Inc., of Columbus, Indiana. 

Slammed and bumped, rushed into action at 
frenzied speed, these reels have to be light in weight 
and easy to carry—and yet have the rugged strength 
and stamina to stand up under the extremely hard 
usage of modern warfare. 

It is significant, therefore, that for the manufacture 
of these reels, Noblitt-Sparks selected N-A-X 
X-9120 made by Great Lakes. This steel not only 
provides a product of great strength and light 


GREAT LAKES STEEL CORPORATION ‘cise 


DETROIT, MICHIGAN 
Sales Offices in Principal Cities 
Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa. 


weight, but also assures high impact resistance at 
both normal and extremely low temperatures. And 
today, when fighting equipment is used in all cli- 
mates—from arctic cold to equatorial heat—this 
latter characteristic is of special importance. 

Another advantage of N-A-X X-9120 is its duc- 
tility which permits easy cold forming and thus 
helps to speed production. 

On every fighting front—in practically every type 
of war equipment—you will find steel by Great 
Lakes. This widespread service-testing should be a 
helpful guide in buying steel for your requirements. 
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ITS INHERENTLY FINER GRAIN 
MAKES ALL THE DIFFERENCE 
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Winer 
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In both aircraft engine production 
and maintenance, finest precision 
and finish are of prime importance, 
but—why sacrifice SPEED to obtain 
this precision and finish?.. HALL 
wet type valve and valve seat 
wet grinding equipment produces 
the desired precision and finish 
FASTER. .It saves precious time; 
cuts costs... Put your production 
or service grinding problem up to 


HALL Engineers. 


THE HALL MANUFACTURING CO. 
TOLEDO 7, OHIO 
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JUST ‘ 
PULL a LEVER 


orate M-Yolda Mola M-\'4-1 a7 


bearing gets the 
fo] ge) ol-]amelaslelelaly 
of grease 


The Lincoln modern method of centralized lubrication 
makes it possible for all bearings on a machine, or 
a series of machines, to be lubricated from a central 
source—without stopping the machine ... No bearings 
are missed .. . All get proper lubrication. 

Illustration above shows manually operated Lincoln 
Lubricating System installed on a punch press. Pulling 
the pump lever a few times delivers the correct amount 
of grease lubrication to each injector equipped bearing. 

ACentro-Matic System consists of a number of Centro- 
Matic Injectors—one for each bearing—and a power 
operated or a hand operated Centro-Matic Lubricant 
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Extend the life of bearings by equipping machinery with 


LINCUCLN 


CENTRO-MATIC LUBRICATING SYSTEMS 


Write us today for complete information 


LINCOLN ENGINEERING COMPAN 


Pioneer Builders of Engineered Lubricating Equipment 
5701 NATURAL BRIDGE AVENUE, ST. LOUIS 20, MO., U. S. A; 

















Pump. A power operated system can be either time 
clock control or push button control ... The injectors 
can be grouped in manifold or located separately at 
each bearing. In either arrangement only a single lu- 
bricant supply line is required . . . Can be easily in- 


stalled on new or old machines. 


TT I Tem cee 


* * * 


The ARMY-NAVY PRODUCTION AWARD 
for high achievement in the production of 
war equipment, conferred upon the Lincoin 
Engineering Company has had a star add« |. 
This starsymbolizes6more months of exacti:'¢ 
service to our Armed Forces, delivering vi‘. 
materials so necessary for ultimate Victory. 
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BENDIX* LANDING GEAR —Bendix 
Pneudraulic Shock Struts, Bendix Airplane 
Wheels, Airplane Brakes, Hydraulic Master 
Cylinders, Pilot Seats and Power Brake Valves 
are important members of ” The Invisible Crew” 
of precision equipment which more than 30 
Bendix plants are speeding toworld battle fronts. 


Protect Plane and Pilot! 


Whether it is the deck of a flat-top or a front line jungle clearing, the 


Navy’s new Grumman “Hellcat” fighter plane can land safely because 
of Bendix-Pneudraulic Struts. These precision-built “land legs” com- 
bine maximum strength with light weight. They (not the plane) take 
the shock of the first contact of the wheels with the ground. Their 
hydraulic cylinders cushion the impact and help to make the “Hell- 
cat” one of the “sweetest planes to handle” the Navy airmen have had. 

Bendix* Landing Gear is outstanding for its rugged strength, pre- 
cision and simplicity which makes its advantages readily available to 


all types of aircraft. 


*Trademarks of Bendix Aviation Corporation 


BENDIX PRODUCTS DIVISION 
BENDIX AVIATION CORPORATION 
SOUTH BEND, INDIANA 
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ON SKF BEARINGS 
















© Built ie STERL ING MOTOR TRUCK Co., INC. 


A man-sized job, hauling logs in rough country 
... a job for rugged, well-built trucks. Every 
part must take it, like it, and come back for 
more—and that’s what S&S Bearings are 
doing on the outer ends of the tubular and 
solid jackshafts on which are mounted the 
drive sprockets. Where there are SGP 
Bearings, there are correctly aligned parts. 
Radial and thrust loads are easily carried. 
Maintenance is greatly reduced. And 
the job of moving vital war materials 
becomes just that much easier. 540% 


BALL AND ROLLER 
BEARINGS 





SKF INDUSTRIES, INC., PHILA., PA. 
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When the shortest distance is MOT a straight line 
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’ N | When the shortest distance for transmission of 
: J power or control between two points is not a 

a3 straight line — specify Walker-Turner Flexible 

~~ Shafting. 

: 4 enmiananeninits pees Designed and made entirely in our own plant, 
y : - if, Walker-Turner Flexible Shafting has been thor- 
y 4 b . oughly job-tested in thousands of our flexible 
: 4 : % shaft machines. From our broad experience in 
13 ' it its manufacture and application, we have been 
. ? 

. 4 ea Kemne? able to render valuable assistance to aircraft 
. a Pe manufacturers and other producers of war 
‘ 4 r ‘ Xx equipment. Perhaps the transmission problem 
4 a 3 a that your engineering department is trying to 
, : : - Ps solve, has been worked out by us for other 
‘ : * JX Cc concerns. Why not ask us? 
\ 
' ‘s, WALKER-TURNER COMPANY, INC. 
a 46123 BERCKMAN STREET e PLAINFIELD, N. J. 
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PLAINFIELD, NJ. FOR REMOTE CONTROL AND POWER TRANSMISSION 


U.S.A 
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INDISPENSABLE ALLIES | 


IN TIRE CONSERVATION 


Schrader Valves, Cores, Caps 
and Gauges save rubber. 


Under-inflation is the greatest single 
saboteur of tires! You can control it. 
How? 1. Use a Schrader gauge to 
tell proper air pressure. 2. Maintain 
that proper pressure by using Schrader 
cores and by seeing that Schrader caps 
are on every valve. For, it’s the CAP 
that guarantees an air-tight valve. 3. 
Check again with the air gauge from 
time to time to see that proper pres- 
sure is maintained. 4. Then if extra 
leakage occurs, look for a tube leak. 








A Brief Message from an 
Amphibian to.. _. 


It swims or it rides—its tire valves 


‘ doubly protected by Schrader Cores 


and Caps. Ourarmed forcesdepend on 
these mighty mites, for unfailing per- 
formance for all tires from bicycles 
to the biggest bomber built. You can 
depend on them foo. 


DEPENDABLE 


In the aviation and automotive 
industries Schrader tire valves,” 


cores, caps and gauges are play- 
ing a vital role. Other Schrader 
valves used in life rafts, life vests, 
barrage balloons, oxygen equip- 


helping win the war! You can 
rely on Schrader products. You 
can specify them with complete 
confidence. 


AND NOW SCHRADER AIR CONTROLS 
To speéd production in factories 


To speed production, to increase 
safety and to decrease costs— 
compressed air is being used 
more than ever before for ma- 
chine control, safety control and 
ejection methods! Write today 
for our catalog No. 10 showing 





Schrader 


CONTROLS THE AIR 


ment and in other important 
products also play their part in 


many applications that may help 
your production problems. 


SCHRADER PRODUCTS HELP SAVE RUBBER 


Replaceable Tire Valves * Valve Cores « Air Sealing Valve Caps « Air Chucks « Valve 


Repair Tools + Pencil Type Gauges « Service Gauges « Airline Couplers « Vulcanizers 











A: SCHRADER’S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN, NEW YOR ¢ 
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More and more manufacturers are realiz- 
ing the advantages of having their special 
machinery built by concerns concentrating on 
this type of work, rather than attempting to 
construct these jobs themselves. Appreciation 
of Sibley skill in handling special machine 
work is one of the reasons for this trend. 


Receiving a substantial share of this business, 
Sibley is turning out many types of special 
machinery such as the bearing testing ma- 





pe al 


sa 
eee 





chine illustrated above, designed by the Tor- 
rington Company, Bantam Bearings Division, 
South Bend, Indiana. 


Long experience in both drilling and special 
machinery manufacture enables the Sibley staff 
to meet exacting specifications of any tough 
job you may have. 


Should a particularly tough machining prob- 
lem have you stymied, contact Sibley with 
confidence! 


MACHINE & FOUNDRY CORP. 





IBLE€' 


50 EAST TUTT ST., SOUTH BEND, IND. 


DRILLING MACHINE MANUFACTURER S SINCE 28 2 3 
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MALLORY Bearings Point the Way- 


Trademarks Reg. U. S. Pat. Off.—Mallosil, Rectostarter, Vibrapack j 








The road to better bearing performance for high-speed engines has been 
clear since Mallory perfected the Mallosil Process of bonding rare 
metals to base metal backings. 


Mallory Bearings meet the demand for reliability and precision in these 
days of close tolerances; when aircraft engines must withstand the brutal 
punishment of high altitude combat action at incredible speeds. Silver- 
surfaced with amazing precision by the Mallosil Process, Mallory 
Bearings withstand the crushing pressure, terrific temperatures and 
fatigue stresses set up in aviation engines. 





Their performance in action tells the story. You can depend on the 
reliability of master connecting rod bearings, rocker bushings, pinion 
races, counter weight bushings, gear 
races, spacers and other engine parts 
made by Mallory. 


Present Mallory Bearing production 
facilities are devoted entirely to War 
needs. But Mallory engineers are gain- 
ing a wealth of experience in applica- 
tions of the Mallosil Process which 
will be of tremendous post-war value 
to manufacturers, not only for high- 
speed engine parts, but for a host of 
other products. We shall be glad to 
discuss the possibilities of the Mallosil 
Process with you. | 





This special checking fixture— Mallory designed and 
built—measures tolerances on Mallory Bearings in 
split-thousandths. It enables the operator to inspect 
several dimensions simultaneously and to determine 
the relationship of one with another. In the photo, the 
concentricity of the outside diameter is checked with 
inside diameter and taper. 


. 





P.R.MALLORY & CO.,iInc., INDIANAPOLIS, INDIANA 
Cable Address—PELMALLO 











? ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS, CONDENSERS, ROTARY AND PUSH BUTTON 
ms SWITCHES, ELECTRONIC EQUIPMENT, COMMUNICATIONS HARDWARE, RECTOSTARTERS 








PR MALLORY & CO. Inc SERVES THE AVIATION, THE AVIATION-INSTRUMENT AND 
ALLOR THE AVIATION-COMMUNICATION FIELD WITH WELDING 
TIPS, THE MALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 
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Pratt & Whitney thread 
gages in every style and 
size, such as the one 
shown here, are meeting 
the demands of war-time 
rush with pre-war de- 
pendability. The same 
careful precision lapping 
of these threads con- 
tinues in our factory... 
the same skilled hands 
and machines bring each 
gage to accurate size. 
Some customers have en- 
tirely eliminated their 
own inspection of new 
P&W thread gages...an 
expression of their com- 
plete confidence that we 
will continuously strive 
to merit. Pratt & Whitney 
thread gage accuracy has 
been proved over and 
over again in war pro- 
duction. 


One Name Still Holds Its Meaning 


YNONYMOUS with “dependable accuracy,” the P&W name has 
lost no shade of its pre-war meaning. Now as then, Pratt & Whitney 
gages go forth to serve with unimpaired precision. A rock upon which 
industry can count in difficult production problems, P&W machine 


tools, small tools and gages remain true to their name and reputation. 


PRATT & WHITNEY 


Division Niles-Bement-Pond Company 


WEST HARTFORD, CONNECTICUT, U.S.A. 
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IN SPEEDING UP PRODUCTION 


. save time by having individual 
Arbor and Cutter setups for every operation. 











* * * 








Standardized taper Arbors and Adapters 
for all machines having National Stand- 
ard and Brown & Sharpe tapers. 











ae, 
Shell End Mill Arbors + Cutter 
Chucks + Conversion Adapters 
Collet Holders - Cutter Chuck 
Adapters + Cutter Adapters bi 
Spring Collet Holders 
Sleeves and Sockets 
Centering Plugs 
Cutter Mounts 
Miscellaneous 
Accessories 



































Write for Arbor Catalog No. 450 oS 


fy containing detailed information. SOLID SPACING COLLARS ADJUSTABLE SPACING COLLARS ARBOR BEARING SLEEVES 
CT ay 


Geully ~ 


ND COMPANY JONES MILLING CUTTERS SHELL END MILLS SHELL END MILLS WOODRUFF 
(Inserted Teeth.) (Inserted Teeth) (Solid Type) KEYWAY CUTTERS 


1901 SOUTH ROCKWELL STREET * CHICAGO, U.S.A. 
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Independent Engineering Co. 4) 
CYLINDERS and Cylinder Transports | — 
Be uit For the Armed Service Until 


ICTORY Is Won 


T 

















I< All shipments of Independent Engineering Co. Cylinders 
are under complete control of the armed forces except where 
adequate priority, otherwise, is available. We are proud of 
the outstanding record we have achieved in meeting their 
requirements. When peace comes, these achievements in pio- 
neer engineering design, construction and production will 
be at the disposal of all—a record that will make Independent 
Engineering Co. products a first thought when industrial gas 
producing, packaging and ce 
transporting equipment are 
under consideration. 











Mammoth Cylinder-Transports, built by Independent Engineer- 

ad ing Co., (as illustrated below) make possible the efficient, eco- 

se nomical delivery of large quantities of industrial gases in a single 

unit to any given point with a minimum of delay ...a valuable 
contribution to the Service of Supply. 



































Thousands of Independent Engineer- 
ing Co. Rechargers now serve the war 
cause and those who serve the war 
effort. The final step in the Service of 
Supply—these—flexible, easy-to-handle 
units are used to distribute cylinders to 
the point of usage. 


Independent Engineering Co.— Pioneer designers and producers of mobile Oxygen and 
Hydrogen generating plants for the armed forces... builders of Oxygen, Hydrogen and Acety- 
lene plants — manufacturers of industrial gas cylinders and cylinder handling equipment. 





Independent Engineering Co. 


103 WEST SECOND STREET O’FALLON, ILLINOIS 
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If you are located within this strategic area... our metallurgical 
engineers will gladly discuss with you how much better—and faster 
—your requirements in high quality steels can be served by this 
increased electric furnace capacity and by the new and advanced 


heat-treating facilities now available here in Pittsburgh. 


In war or peace—-Time can 
make the vital difference be- 
tween success and failure. 
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New Electric Furnace capacity 
it Pittsburgh now ready to serve 


your alloy steel needs 


T our Duquesne Works, right in the heart 

of the eastern industrial district, facilities 

to produce approximately 158,400 tons of elec- 

tric furnace alloy steel ingots per year are now 

in operation. As an important part of this 

expansion program, special equipment for heat 

treating approximately 25,000 tons of rolled 

alloy steel products will now be readily avail- 
able to eastern users. 

This new plant has been designed to produce 
the highest quality Electric Furnace Steels 
suitable for use not only in aircraft construc- 
tion, but in tank parts, guns, bearings and in 
other applications wherever superior quality 
steel is required—either now or in the future. 

In conjunction with this new electric furnace 
capacity, our many and varied rolling mill 
facilities operating in the Pittsburgh district, 
can be utilized not only to produce the con- 
ventional round and square bars, but a full 
range of flat-rolled products including plates, 
sheet, strip, etc., as well as sections and shapes. 

To ensure the maintenance of uniformly 
highest quality in the steel turned out, this 
plant is under the charge of some of America’s 
foremost metallurgists and finest steel makers, 
whose constant watchword is “Quality First”. 

To back up these men, and to translate their 
skill and experience into reality, the equipment 
with which they work embodies the most ad- 
vanced ideas in electric furnace steel produc- 
tion. 

Latest type high efficiency Heroult Electric 
furnaces with capacities ranging from 7 to 70 
tons each, provide a wide flexibility. 

Automatic combustion control of the soak- 
ing pits insures uniformity in heating the steel. 





Also automatically controlled, a unique 
seven-chamber electrically heated, continuous 
annealing and heat-treating furnace insures 
superior and exact physical properties in the 
heat-treated product. For spheroidize anneal- 
ing and for such annealing operations requiring 
high temperatures together with controlled 
slow cycles, three 25-ft. and two 36-ft. gas-fired 
car bottom furnaces are further available. They 
provide the flexibility required to handle small 
orders as well as full heats when necessary. 

This new plant in Pittsburgh, which supple- 
ments the output of our Chicago mill, is now 
ready to expedite the servicing of your war- 
time needs for fine electric furnace steels. In 
the future it will be available to serve your 
peacetime requirements — both in small and 
large tonnages—with the same high quality for 
which U-S-S Carilloy Alloy Steels are noted. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


* 








Pittsburgh and Chicago 





Columbia Steel Company, San Francisco, Pacific Coast Distributors 





United States Steel Export Company, New York 


* 





STEEL NEEDS MORE SCRAP NOW — SEND IT INI 



























INSIDE STORY AT BALTIMORE* 


he timer on an X-ray camera buzzes...the film is developed... 
hnd American Hammered engineers in their laboratory at Baltimore 
het the inside story of the structure of piston ring castings. They 
now how the rings would stand up in the engine of a “half-trac”’, 
ighter plane, bus, truck or car. 


bince World War |, American Hammered rings have been con- 
ributing to the development of ever faster, more powerful engines 
or automotive, marine, and aviation use. When the new war-call 
ame, American Hammered was ready with aviation rings a year 
bhead of any then in the air; knew how to produce, in quantity, 


ings uniform in hardness and structure. 


3ut no one factory could produce aviation rings in the enormous 
quantities demanded for United Nations’ plane production—not 
even American Hammered. Fortunately, A-H machines and«methods 
—even special equipment for micro-finishing—could be shared with 
other piston ring manufacturers for'a combined production meeting 
the needs of global war. 





American Hammered 
Piston Rings 


FOR AIRCRAFT * AUTOMOBILE * MARINE AND INDUSTRIAL ENGINES 


a KOPPER S WP product 















Wis Allied armies on the march and the 
retreating Axis forces destroying all existing 
facilities, the need for telephone communi- 
cations systems is soaring. 

The record of the telephone equipment 
manufacturing industry in this war should 
be a sufficient guarantee that our fighting 
men will continue to get what they need, 
regardless of the enormity of the job. 

The men and women at “Connecticut” have 
made a record that stands out even in an 
industry famous for its wartime accomplish- 
ments. 

We submit the record we are compiling 
now, as evidence of ability to serve postwar 
America. We are glad to consult with manu- 
facturers seeking help on electronic or 
electrical product developments — also 
with engineers who have developed ideas 
that might round out our postwar plans. 


CONNECTICUT TELEPHONE 
& ELECTRIC DIVISION 


REAT 





AMERICAN 
WOUSTRIES 


MERIDEN, CONNECTICUT 


Engineering, Development, 





YUL NEEDED TODAY 


.. Wan it Sealember 


Precision Electrical Manufacturing 








THE 


OF 


PRODUCTION 






The demand for greater produc- 
tion of vital war materials has 
increased the need for highly 
efficient equipment for handling 





those materials. The conveyer 
system, which is the result of 
thorough engineering and care- 
ful planning, is indeed an ally 
of greater production. Mathews 
Engineers at the Factory and in 
the field are on the job long 
hours these days, giving manu- 
facturers of war materials the 





help they require in keeping 
the production performance 
climbing. 





MATHEWS CONVEYERS FOR MECHANIZED PRODUCTION 


If you are manufacturing war material, or 
anything vital to the success of the war 
effort, you can get Mathews Conveyers to 
handle..that material. Rely as usual on 
your Mathews Engineer. 


ELLWOOD CITY 
PENNSYLVANIA 


/ © 1943 GAI, Inc., Meriden, Conn. 
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CHICAGO 
AIRCRAFT 
QUALITY 


Screw Machine 
Products 
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“PRECISION MADE 
for EXACTING NEEDS! 


CHICAGO SCREW is supplying millions 
of Milled from Bar and Cold Upset Products 
—to Aircraft Quality Standards—for our 
fighting forces at the “Front Line” as well as 
on the “Home Front.” All secondary opera- 
tions completed in our own plant, such as 
Slotting, Milling, Drilling, Broaching, Hard- 

ening and Grinding, \cem 


. "2 Thread Milling and 


NE AWAY 


a Thread Grinding, etc. 














THE GHicAGo Screw Co. 


ESTABLISHED 1872 


1026 SO. HOMAN AVENUE CHICAGO, ILL. 
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SPEED THE VICTORY AND PEACE . . «. BACK IT UP WITH WAR i 


Gauge As Thin As .001 Exceptionally Long Cc.'s 


All Carbon and Alloy Grades = All Standard Finish: s 





Extremely Close Tolerances | Widths Up To 24 Inchis 





























Send For Informative Literature Today 








THE COLD METAL PRODUCTS CO. 


Subsidiary of The Cold Metal Process Co., Youngstown, 0. 
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GIVES MAXIMUM PRODUCTION PER TON 
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All BUR-TEX impregnated felts in the 
“200” line are available with one side em- 
bossed in leather-like or other designs 
— or with smooth face on both sides. 


December 15, 1943 





When tremendous wartime demands caused 
supplies of rubber and other materials to 
dwindle rapidly, BUR-TEX impregnated felt 
fabrics got the chance to prove their amaz- 
ing versatility. From far and near came 
appeals for new fabrics that would solve the 
problems of companies on war production 
—a material for catwalks on bombers, lin- 
ings for planes that must have vibration and 
sound deadening qualities and provide in- 
sulation at the same time. Also gun blast 
blankets for planes, mats and gaskets for 
jeeps, crash pads for tanks and scores of 
other applications. AJ] these problems were 
solved with BUR-TEX fabrics—some of them 
requiring the development of entirely new 
combinations of felts and impregnated felts. 
The same manufacturing facilities—the 
same experience, research and ingenuity 
that solved these problems — are available 
to develop and perfect new-type felt fabrics 
and impregnated felts for your wartime needs 
— or to aid you in ‘’getting set'’ for post-war 
production. Write for colorful, illustrated 
brochure — ‘The Interesting Story of BUR- 
TEX’ — featuring the famous BUR-TEX 
*"200” Line of im- 
pregnated felts. 


\ a) = | 
\ 
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Patent No. 2327573 


BURLINGTON 
MILLS 


INCORPORATED 
BURLINGTON - WISCONSIN 














Using a Campbell Nib- 
bling Machine to cut a 
small run of aircraft 
parts from aluminum. 


WHY NOT 
NIBBLE THOSE SPECIAL PARTS? 


If you are cutting odd shapes out of ferrous, non-ferrous or 


composition sheet up to 14” in thickness — from single pieces 


up to runs of several hundred—a CAMPBELL NIBBLING MACHINE 
can most likely give you an entirely different and lower cost 
picture. 

First, of course, using a Campbell Nibbler saves die costs, as 
the operator needs only a template for production jobs. Sec- 
ondly, it is a fast machine, cutting from 40 to 60 times faster 
than drilling or filing without causing distortion of material, 
internal strains or invisible fractures. It cuts free from burrs. 

Tell us what job you would like to have the Campbell Engi- 
neers analyze for you. They will make a specific recommenda- 
tion and give you cost estimates without obligation. Send for 
booklet “Why Not Nibble It?”’ 





NIBBLING MACHINES 


(~ ANDREW C. CAMPBELL DIVISION 


BRIDGEPORT ¢ CONNECTICUT 
“" Sa Also makers of the only complete range of Abrasive Cutting Machines 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT * CONNECTICUT 
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For further details check on reply card AE No. 5823 


TRIMOUNT 
MANOMETERS 


TRIMOUNT builds a complete line of Well 
Type, U-tube, Sliding Scale U-tube, Inclined, 
Service Type and Special Manometers for all 
pressure measurement applications. Glass or 
plastic tubes available. All models are accur- 
ate, rugged and dependable. 


The Well Type Manometer illustrated is 
available in 12” to 100” sizes; has the follow- 
ing features: wide, easy-to-read etched alum- 
inum scales; external zero adjustment screw; 
glass protection cover; panel, bench or wall 
mounting; heavy wall Pyrex tubes—annealed 
—ends flame rounded. 















Also Flow Indicators, Orifice Plates and 
Tank Level Gauges. Write for details and 
prices. TRIMOUNT INSTRUMENT COo., 
625 Old Colony Bldg., Chicago, III. 


SEND FOR CATALOG 
describing Trimount Manometers 





Back of the outstand- 
ing performance of hundreds 
of thousands of Tuthill Pumps in 
service throughout the world is a 
combination of precision manufacture 
and know-how that has made the 
Tuthill name synonymous with de- 
pendability. In war as in peace, these 
positive-displacement, internal-gear 
rotary pumps set the performance 
pace in coolant, lubrication, hy- 
draulic, and liquid transfer service. 
Capacities from 1 to 200 g.p.m. at 
pressures up to 400 p.s.i. Write for 
catalog. 









ARMY @ NAVY @ AIR FORCE 


4 SERVING 
MERCHANT MARINE 
i TUTHILL PUMP 
COMPANY 
a _ 939 E. 95th St., Chicago 19, III. 
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wuitney- JENSEN propucrg 


30, YEARS EXPERIENCE 


TOGGLE-ACTION 


FOOT PRESSES 


7” 10’ 18” 24” THROAT DEPTHS 


Simple, sturdy construction, light 
weight with plenty of strength, lasting 
accuracy, low cost, and 
availability for prompt ship- 
ment — these features make 
Whitney-Jensen Foot Presses 
a stand-out value for light 
punching and forming oper- 
ations. Capacity 2” hole in 
16 ga. iron, 100 holes per 
minute or better. 






Write for Catalog 


(MPROVED 
No. 17 BENCH PUNCH 


New features: Throat depth now 6!/2” 
height of throat 1/g”. Jaws are welded 
steel plate. Weight reduced 30%. New 
depth and side gauges. Capacity 1/4” 
hole in 4” iron. A popular punch. 


OVER 80 USEFUL ITEMS FOR SHEET METAL SHOPS 


“WHITNEY METAL TOOL COMPANY 


190 FORBES ST. « ROCKFORD, ILL. 





VACUUM 
and 
PRESSURE 
SEATED 


HYDRA | 


VENTURI-VACUUM 
VALVES 





3- and 4-way straight 
operating or neutral 
point operating valve 





2-wey angle and 


straight through shut- 
valve 


Unlike any other valve you - 
have ever used or seen. Bet- 
ter in performance—quick, 
easy to operate, silent—no 
shock on the line when clos- 
ing—No springs or cups to 
bother with—Long lasting. 
Big claims, but these Valves 
will make the grade in 
every test to your complete 
satisfaction and greater 
profit. 


Let us send you descriptive 
literature 





ALBRIGHT EQUIPMENT CO. 


FERNDALE, JOHNSTOWN, PA. 
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“In .ime_ , | 
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Pre are 
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for eace 
When ¢ war is 
over, -merican 
manufc. turers of 
diesel powered | 
equipment will 
have ent use | 
for the oxtensive 
exper;cace we | 
have «-ined while supplying the exacting clutch and power take-off needs of war- | 





time machines. To overcome keener peace-time competition, f ighted product | 
engineers will take advantage of the power transmission improvements that have | 
been developed in 


ROCKFORD Industrial CLUTCHES 
and POWER TAKEOFFS 


Send for These Handy Bulletixs 
on Power Transmission Control 


They describe and illustrate 
how ROCKFORD CLUTCHES 
and POWER TAKE - OFFS 
are used in a wide variety of 
powered equipment in which compact, 
powerfuland efficient power transmission con- | 
trol is needed. They furnish latest capacity 
and specification data. Show helpful appli- 
cation diagrams. Before completing the de- 
signs for your post-war products, you should | 
check them against the informati 
in these bulletins, ea 
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telievements <a PLASTIC 


Waterproof Film Containers 
for Armed Forces 


* “Produce both transparent and light-proof plastic film 
containers to replace war-vital metal—must be water- 
proof and shock-proof.’” Within an amazingly short time 
after receiving this order, we at Standard were mass | 
ducing plastic film containers (illustrated) for our Armed Forces, This | 
i typical example of Standard’s ability to injection-mold plastic parts of 
eptional quality té¥meet the most exacting specifications. Inquiries are 
ted now on both your present and post-war products, with tho 
urance that all ar 3 will be pects! — Write us todcy. 
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War Plane Specifications 
Require Torquing 


Modern manufacturing methods 
eall for controlled “settings” of 
vital nuts, screws, bolts, hydraulic 
fittings—of almost all threaded 
parts. Leading American aircraft 
and engine builders almost uni- 
versally use the permanently ac- 
curate STURTEVANT TORQUE 
WRENCHES for innumerable ap- 
“plications ranging from building 
precision instruments to testing 
frictional drag in 
controls and mo- 
tors. 50 models, 
capacities rang- 
ing from 0 to 5 
inch pounds on 
up to 7200 inch 
pounds. 







Write for 
catalog sheets. 


Model F-100-1 
(Capacity 0-100 in. Ibs.) 
Illustrated 





| High- Speed, 


Streamlined 


Production... 
One Non-Skilled Operator 


AUTOMATIC HARDENING, QUENCHING and DRAWING UNIT 


The attention of only one man is required for this completely automatic 
VULCAN unit. Work is charged onto hardening furnace conveyor; carried 
through hardening furnace (upper view), which is controlled in two zones; and 
discharged into oil quench tank (lower view) through sealed water-cooled 
quench tube. From quench tank, work is taken by conveyor designed to assure 
thorough draining of quench oil. Draw furnace (lower view) is heated by 
forced circulation, with oil or gas burners firing into a specially designed 
~ombustion chamber. 


Used for treating miscellaneous steel castings and forgings, this streamlined 
unit has a capacity of one ton per hour. May be oil or gas direct fired, or 
equipped with radiant tubes or electric heaters for clean hardening. 


Consult VULCAN engineers, regarding your heating or 
heat treating requirements, and get their recommendations 
based on many successful installations. 


AUT Reoy-\, Bele) ately vate), 





1783 CHERRY STREET, PHILADELPHIA, PA. 
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If the bottleneck in your plant is getting parts 
through for painting, finishing and inspection, 
Blakeslee engineered-for-you metal parts washing 
machines and solvent degreasing equipment will 
prove a big help to you. Blakeslee equipment 
speedily and efficiently does the job of removing 
oil, chips and drawing compound from all metal 









parts so that painting, finishing and inspec- 

tion operations are speeded up to top lev- B LAKES LE 

els. Wire or mail details for rush quota- @ 

tions for defense contract work. METAL PARTS WASHE 

G.S.BLAKESLEE &CO. AND DEGREASER 
CHICAGO 


‘4 NEW YORK TORONTO, ONTARIO FOR DEFENSE PR 0 
DUCTION Speed & 











Fucilion ow | 
MACHINING / : 


Indispensable 
In Aircraft 


Motors! 








TEST WORK 
Without GUESSWORK 


ye need not have rejections due to guesswork gaging 
when you equip your shop with Johansson Gage Blocks. 
Johansson Blocks come in accuracies of .000004 and 
.000008 inch—priced as low as $23 per set with case— 
$3.50 for individual blocks. Write for catalog with full 
details on sizes, prices and list of accessories. 


JOHANSSON 


GAGE BLOCKS 
AND ACCESSORIES 








ECAUSE precision in machining is a prerequisite to per- 
fect functioning, leading makers of aircraft engine 
parts have for years entrusted this delicate work to Govyro- 
Nelson. 

When you have machining or experimental work requiring 
an unusually high degree of accuracy take advantage of our 









20 years of specialization in this exacting field. 
Write Us 


Concerning Your Requirements 


THE 


GOVvRO -NELSON 


1931 Antoinette Detroit, Mich. 












Ford Motor Company 
Johansson Div. 
Dept. AA-12 Dearborn, Mich. 












NEW IMPROVED PICK-UP no. 3000B 


High Sensitivity —Constant Polarity—Operates at High Temperatures 


The new improved Electro Pick-Up No. 3000B has a bayonet type socket which provides quick, 
reliable contact between connection cable and pick-up % Adaptor adjustments much simpler 
because of the use of 2 new set screws replacing the older type hexagonal nut. This new con- 
struction permits easy installation and removal from the engine with an ordinary socket wrench. 


The pick-up coil has special impregnation that withstands continuous operating temperatures of 
350° ¥ Engineered to provide quick replacement of diaphragm or coil for extra economical 
operation and long life % When used with Electro Integrator, will provide indication of pressure 
variations in reciprocating engines, pumps, etc. 


Write for further information, 






PRODUCTS 
LABORATORIES 
549 WEST RANDOLPH ST., CHICAGO 6, ILLINOIS 


ELECTRICAL AND RADIO EQUIPMENT 
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di) ; brings out the best in cutting fluids ! 
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GREASE RETAINERS 
OIL SEALS 4 uy 0 i 






GASKET PACKING MATERIALS 


Gasket Craftsmen 
for 37 Years 


Gaskets of all types and materials 



















° The 7. 

m FITZGERALD MANUFACTURING CO. 

uw «§ TORRINGTON, CONN. : 44 
| Branches at Chicago and Los Angeles a j 
| Canadian FITZGERALD Limited, Toronto 
® FITZGERALD 











BS. 


GASKETS 
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ALWAYS A SOURCE OF SUPPLY | 


For Machine Tools, Stamping Presses, Structural Machinery,. 
Forging Equipment, Hydraulic Equipment, Air Compressors, 
Production Equipment. 

OUR SERVICES ARE ALWAYS AT YOUR DISPOSAL 


Sr : LOUIS E. EMERMAN oe B75 W. 120th ST., 





CHICAGO 43, ILL. 


MACHINERY 
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CT RAN I 
WITTEK AVIATION HOSE CLAMPS Standard 


Equipment on LOCKHEED P-38 LIGHTNING 






“Since the beginning of modern aviation Wittek Hose Clamps have 
been known as the standard of the industry. Today they are being 
used by the nation's leading military aircraft and engine builders. 








RE-SET-ABLE 


Cooler dressing 
Closer Tolerances 
Micrometer Accuracy 


BIG-HED-NIBS 
LOC-KEY-SET 


@ Three grades of diamonds. 
$12 per karat. 
Select quality $48 per karat. 
plate diamonds supplied only 
Select quality.) 

All diamond sizes % to 10 karat are nib 
mounted for immediate shipment . . Billed we, 
subject to approval. Specify quality of diamond ie 
— (24 hour resetting service, $1.00 post 5 
paid, 

Distributed thru Mill Supply Jobbers. 4 
Write for ree Grinder’s Instruction 


Card and Catalog 


Common quality 
Medium quality $24 per karat. 


Because: Wing key heat 
dissipation and absolute 
diamond lock nib. 


(Contour tem- 
in Medium and 










Sheldon M. Booth. Pres. 
fo iley clo mm am 


938 E. 41st Street 





OUR REGULAR BUSINESS 
IS SPECIAL FASTENINGS 
— 25,000,000 A WEEK 


SPECIALS 


(@) SG a 


\* 


Jae PROGRESSIVE MFG. CO. 


TORR KR ETe ews ew ON NEC TCT 








Classified Advertisement 





Available February 1st Auto & Aero Body Production Designing 
Engineer, 25 years’ experience on full-sized layouts on aluminum 
plates, all round surface developing and fairing, sheet metal parts 


and general construction technique, practical assembly methods, 
shop supervision, and know-how of expediting engineering draw- 
ings. Has large following and prefers doing main lead-off work 
himself. Can act as consulting engineer and steering guide on 


difficult problems and follow up through shop if necessary. Con- 
nection with large aircraft manufacturing company preferred. 
Only worth while proposition considered. Address Body Engineer, 
A & A I, 


1015 Stephenson Bldg., Detroit 2, Mich 





. * MASTER SEAL * 


SHAFT SEALING UNITS 


A self contained, self aligning, tamper proof, low loss, SHAFT SEAL for 
rotating shaft. Easily installed or replaced. Made in two styles—flange 
type shown or press type assembled in: a pressed steel case. Adaptable 
for use in Aircraft Electric Motors, Oil Pumps. Gasoline Pumps, Hydrau- 
lic Equipment and accessory drive shafts. Will design for your needs. 
Write today for complete information. 


FEDERAL SEAL CO., Kendallville, Indiana, U.S.A. 


New 
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AIRCRAFT Gk Vibialion 


For severest service. 


LITTELFUSES 


R. 
Locked Cap Assembly—Vibration-Resisting wots | ~~hapeeate 


Elements—Anti-Contraction—Expan- 
sion. Fuses for all instruments, 
high, low voltage, inst., aircraft, 
communications, engine cireuits,; 
radio, automobile, auto radio, clips, 
mountings, panels. Send for Catalog. 





5 AG ‘aia 
Littelfuses 
LITTELFUSE INC. 20i'one St. et 'tionte, “Callt: 

















FURNACES 


Gas Fired, Oil Fired or Electric 
For any Product, Process or Production 
Send your Inquiries direct to 
The 


Electric Furnace Co. 








Salem, Ohio 








Manufacturers of a complete line of AC & DC Electric 


Resistance Welding Machines. 
Watch page 9 next issue for our full page advertisement. 








LEADING THE TANTUNG 


Vascolo 
INDUSTRY IN ¥ CUTTING TOOLS 
CARBIDE TOOLS - 
SINCE 1930 DIES 


VASCOLOY RAMET CORP. © NORTH CHICAGO, ILLINOIS 








Heavy, medium and light stamp- 
ings in any quantity. A steady flow \ 6 / 
g of production— when you want it. g 


QUALITY WORCESTER STAMPED METAL CO. 








QUALITY 
STAMPINGS 9 Hunt Street, Worcester, Mass. STAMPINGS 
For Ignition Switch Service; Di- Air Cleaners—Oil Bath and Pre- 
rectional Switches; Dove Tails Cleaners for Engine Protection 

MITCHFLiL DIVISION : UNITED AIR CLEANER DIV. 
Philadelpnia, Pa. 4 Chicago, Ill. 


Divisions of 


UNITED SPECIALTIES COMPANY 


9705 Cottage Grove Ave. Chicago, Ill. 














LIT TELL 22 sie 


€OR FASTER SPEEDS 





2 we , Littell makes a complete 
SK line of Automatic Feeds, 
Reels, Straighteners, etc. 
Request Bulletins. 


J LIT TELL 55 
ACHINE CO RAY EMWo00 Ave Bust 
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Toot Desicnine Encinas 


AIRCRAFT FIXTURES, MACH. TOOLS, 
DIES AND PROCESSING 


BERG ENGINEERING. SERVICE 


DETROIT 
8718 MACK AVE. 166 
Ph. Plaza 2920 





HICAGO 
Sackson BLVD. 








Wn Wabash 7087 
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CD» You Know ALL of the Advantages 
OF INFRA-RED RAY DRYING WITH 
1 ALCO DRITHERM -itts, LAMPS?) [-— - ra L ’ a 


Radiant Energy Drying, baking, heat- a K, - 
ing ont Guaeamier’ te ake cae We make FELT to close standards for thou- 
sands of uses. War demands and technological 


method—cuts drying cost, saves time, 
uses minimum space, produces uniform 
results. advances are regularly developing new appli- 
Available in Inside-Silvered (self reflecting) or cations. We can help you 


American Felt 
Company 





WIS See Fos 
Zw UY WS “a 71 ~~ 


Learn all of the advantages of the Infra-Red proc- 
4 ess—Write for your free copy of ‘‘Drying Prob- 
lems Made Easy’’ today. 
















: A 4 . C TRADE MARK 

| North American Electric Lamp Co. Cenevul Cina: Cl aNeiasivin, Gatte, 

; 1022 Tyler Street St. Louis 6, Missouri New York Boston _ Chicago Detroit Philadelphia St. Louis 
Pir : Cleveland Los Angeles San Francisco Dallas Seattle 

















DANLY Kiuitled 


SOCKET-HEAD CAP SCREWS 
HOLLOW SET SCREWS 


DANLY MACHINE SPECIALTIES, INC. 
2100 South 52nd Avenue, Chicago, lilinois 
MILWAUKEE e LONG ISLAND CITY, N. Y. 
DAYTON e¢ DETROIT e ROCHESTER 
CLEVELAND e PHILADELPHIA 


DUCOMMUN METALS & SUPPLY CO. 
Los Angeles e San Francisco 
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| Live Ravt +Pum mes” 


| *,.., CONTRACTORS TO ALL LEADING 


| All Die Makers’ Supplies : 
ENGINE and PROPELLER MANUFACTURE 


Danly Commercial Sets 
Danly Special Sets 


i 
DANLY PRECISION ob: sers | 
















.. for over 40 years 


. THE PIONEER MECHANICS 


‘MANUFACTURER OF Roller Bearing 
UNIVERSAL JOINTS 


= 






























| AUTOMATIC CHUCKING EQUIPMENT 

8 ® 4 

} POTTER®& JOHNSTON MACHINE: CO Pr ,. ne 

: MECHANICS UNIVERSAL JOINT DIVISION 
: Borg-Warner Corp., 2026 Harrison Ave., ROCKFORD, ILL. 
\ ~ ARENS 

: PRECISION Here’s the Point! angina 
; locking. at, any ,polnt-—thumb-acton LIVE CENTERS 


; or ape ag —— peg cng a rapid 
7 LOCKING CONTROL ; push-pull, or rotating fine adjustment i i 
: —combining rapid long range move- Permit Heavier Loads at 
ment and microfine adjustment in the 





: same control. Higher Speeds = & © 
All Arens controls are oil-sealed 
with a corrosion-resistant lubricant Get more work out of Lathes, Grinders, Millers, etc. 


which is not affected by extreme tem- 






























semen heed ony IDEAL Live Centers rotate with the work. Highest pre- 
, Requests on business letter-heads cision bearings are used—ball bearings for radial load— 
will bring complete descriptive catalog. tapered roller bearings for thrust load. 
ARENS . 
j | CONTROLS copra —— IDEAL Sycam 
‘ = bye is (ants FREE Machine * IDEAL COMMUTATOR Lead: co 
VERNIER CONTROL ee . ae 3009 PARK AVE., SYCAM 
: Chicago, Illinois Tool Catalogue Bales Offices in alt Priestonn ole a 
/ Jecember 15, 1943 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES Cir. 169 
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HIGH PRODUCTION OF ACCURATE GEARS 
WITH B-C TYPE “A” HOBBING MACHINE 


EARS of this type shown above ... 
medium size, moderate pitch, with good 
finish requirements . . . can be economically 
and accurately finished in one cut on the 
Barber-Colman Type‘‘A” Hobbing Machine. 
This is a production type machine with 
ample rigidity to hold a high degree of 
accuracy. For example, the gear shown is 
a countershaft drive gear for a truck engine, 
6.358” O.D., 1.130” face, 
43 teeth, 7/9 pitch, 23° 
15’ helix angle, made of 
SAE 4620 steel. It is climb 
hobbed in one cut to an 
accuracy standard of not 
over .003” runout on P.D., 
at the rate of 55 finished 


gears every 8 hours, using a feed of .060” 
per rev. of work, and a hob speed of 139 
r.p.m. The B-C Type “A” machine used on 
this job is equipped with a heavy duty hob 
slide, a taper hob spindle, and a large worm 
wheel. Three pieces per load are mounted 
on an arbor which backs up the cut on 
the rim of the gear. The hob gets 5 settings 
per sharpening, producing 20 pieces per 
setting for an average 
of 100 pieces per grind. 
For jobs of this general 
class, where production 
and accuracy are both 
important, use the Barber- 
Colman Type “A” Hob- 
bing Machine. 


COMPLETE 
HOBBING 
SERVICE... 


See your Barber-Colman 
representative for detailed 
information on complete 
B-C hobbing service ... 
Hobs of all kinds, a wide 
variety of Hobbing Mach- 
ines, and supplemeniary 
Hob Sharpening Machines 

as well as cemenlenal 
Engineering Service on al 
gear-cutting and allied 
problems. 


ProbucrTts 
HO@s, HOBBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES, 
MILLING CUTTERS, 
SPECIAL TOOLS 
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Lickwasher Users Who Are 











Specify EverLOCK Chisel-Edge Washers 


“on Listed on Government Ordnance Standard Today, when most lockwashers are 
vide Prints BEAX 1-2-3-4-7-8-10. Shown on AN936 performing on jobs vital to the war effort, it’s 
(ary (Army-Navy) Aeronautical Standards sound policy to bolt or screw every assembly to 
ced be ready for the worst. 

‘ed With EverLOCK washers this is easy ... and 


economical. Their distinctive design provides 
PROMPT DELIVERY ON MOST SIZES powerful flexing action on the full width of 
many sharp chisel edges. These broad edges 
dig grooves into both the nut and the work... 
are powerfully flexed and set in their own 
tracks, securely braced against strain, vibra- 
tion, expansion and contraction. 

A half turn, or less, locks an EverLOCK 
washer securely . .. saving assembly time and 
guarding against the hazards of stretched bolts 
and screws or the distortion of threaded parts. 

Wire, phone or mail your orders today. 





WASHERS 


THE WASHER THAT HAS THE EDGE 


‘HOMPSON-BREMER & CO.. 162 wussaro st., cwicato, iLL 








“All-Hydraulic FASTRAVERSE 
CARTRIDGE CASE PRESSES! 





H-P-M FASTRAVERSE pre. ies — 
are establishing new record. in 
the production of artillery «ell 
cases. There are H-P-M presies _ 
for cupping, drawing, redraw ig, 
heading and tapering operatic ss, — 
regardless of the size of the shell” 
case. Each press is designed for 
high speed operation, and em. 
ploys the H-P-M closed circuit 
operating system, permitting © 
valveless and shockless reversal. — 
H-P-M presses are completely — 
self-contained, each being © 
equipped with an H-P-M HYDRO. © 
POWER radial hydraulic pump. 


If your production includes | 
pressure applications—write for 
details. An H-P-M FASTRAVERSE by 
press will do the job faster and — 
cheaper. E. 


THE HYDRAULIC PRESS MFG. CO. 2 
Mount Gilead, Ohio, U. S. Ag 


District Seles Offices: New York, Syrecuse, Detroit ond | 
— Representatives in Principal Cities 


A me SY 






































Above—A 2000-ton H-P-M cartridge case head- 
ing press equipped with a six station turret, permitting 
continuous production. Press will accommodate two 
heading tools which can be automatically operated 
in sequence. 

Right—H-P-M FASTRAVERSE cartridge case 
presses drawing large artillery shell cases. 


Alll presses illustrated are installed in the plant of one 
of America's largest producers of artillery shell cases 














